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Electric Radio™ is all about the restoration, maintenance, and 
continued use of vintage radio equipment. Founded in May of 1989 
by Barry Wiseman (N6CSW), the magazine continues publication 
for those who appreciate the value of operating vintage equipment 
and the rich history of radio. It is hoped that the magazine will 
provide inspiration and encouragement to collectors, restorers 
and builders. It is dedicated to the generations of radio amateurs, 
experimenters, and engineers who have preceded us, without 
whom many features of life, now taken for granted, would not be 
possible. 

We depend on our readers to supply material and photos for 
ER. Our primary interest is in articles that pertain to vintage 
equipment and operating with a primary emphasis on AM, but 
articles on CW, SSB, and shortwave listening are also needed. 
Photos of hams in their radio shacks are always appreciated. We 
invite those interested in writing for ER to write, email, or call. 


Regular contributors include: 
Chuck Teeters (W4MEW), Jim Hanlon (W8KGI), Tom Marcellino 
(W3BYM), Gary Halverson (K6GLH), David Kuraner (K2DK), Larry Will 
(W3LW), Dave Gordon-Smith (G3UUR), Mike Bittner (W6MAB), D.S. 
“Jeep” Platt (K3HVG), Jeff Covelli (WA8SAJ), Joe Long (WA2EJT), Jim 
Riff (K7SC), David Ishmael (WA6VVL), George Misic (KE8RN) 


Editor’s Comments 


Beginning in this month’s issue I will be 
publishing several articles by Bruce Vaughan 
(NR5Q) that he wrote and submitted shortly 
before his passing, but after he had finished 
writing his last book, Surviving Technology. His __ y= 
piece in this issue, The Secrets of Successful Receiver ‘uaa 
Construction, is one of the best articles I’ve read 
about successful regenerative receiver construction. This might include classic 
articles from Radio Craft during the 1930s, it is surely information that will stand 
the test of time because it’s compiled from Bruce’s experience of 78 years. 
Surviving Technology-—Good News! 

I should have more copies of Surviving Technology available by the time this issue 
has been mailed. This is Bruce Vaughan’s (NR5Q, SK) popular book published 
shortly before his passing. Everyone who missed getting a copy last fall can now 
order them. I should have them available in the ER Bookstore on a regular basis. 
Hollow State Design, an Excellent New Book 

Grayson Evans (TA2ZGE/KJ7UM) has written a wonderful new 223 page book 
subtitled “The Art and Science of Building with Thermatrons.” If you have ever 
wished to have complete, concise information about working with vacuum tubes 
all in one place, in an easy-to-use and easy-to-understand format, then this is the 
book for you! Everything you could possibly need to know about electron tube 
design is there, plus, there are separate bonus chapters about homebrew radio 
designs and valuable tips on building with Thermatrons, which is the name 
Grayson prefers to use when he talks about vacuum tubes. The book is available 
from the ER Bookstore, and I will have a complete review of the book in an 


upcoming issue of ER. 
73, Keep Those Filaments Lit! NODMS 
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Govern The “Five Funsters,” from left-to-right are: Dennis, W6DQ; Billy, N6YW, 
G ry, KOGLH; “Bobby Hallicrafters” W6OZI, and Steve, W6RXK. The photo was 


| falters in Steve’s garage during his famous chicken-in-a-barrel feed on a Friday 
night during March 2013. Billy and Dennis were on a weekend buying trip. 
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The Secrets of Successful Reciever Construction 


By Bruce Vaughan (NR5Q, SK) 


One must learn by doing the thing; 
though you think you know it, you have 
no certainty until you try. 
ve Sophocles, Trachiniae 


Thanks, Major Armstrong 

Ae north wind tugs at the empty 

obins nest outside my “shack” 
window. The birds temporary home is 
well built; it withstands the gusty wind 
with ease. I glance at the outside 
thermometer — 28 degrees. Small 
snowflakes are falling, more accurately 
blowing horizontally, in front of my 
window, some stick to the north side of 
objects in the garden. Inside our old two 
story house, my radio shack is nice and 
cozy — a perfect day for ham radio. 

I pulled my chair closer to the operating 
desk, and turned on my latest receiver. I 
feel confident DX will be good on the 
beam; but today I am curious to see how 
the receiver works on my dipole. I move 
the classic “velvet vernier” tuning dial 
across the band. European stations are 
booming in loud and clear, forcing me to 
back off on the audio gain control. I tune 
more slowly — there is a ZS6, an EA8, 
and a KL7. I adjust the antenna trimmer, 
ever so slightly, to loosen the coupling. 
Signals are so strong the radio is “pulling,” 
a term I will describe later on. Nothing 
unusual, yet I am thrilled at the sound of 
each signal. It still amazes me that I can 
take a shoe box full of used parts, a few 
hours spare time, some old QSTs, and 
build a set that works so well. Yes, the 
magic of radio is as strong as ever, it just 
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takes a little time and effort to find it. 
There is no doubt in my mind, CW 
sounds better on a regenerative receiver; 
especially if you build your receiver from 
scratch. 

Before reading the rest of this article, 
here is a word of warning, This is an 
article for those who have not actively 
the” pleasures jan 
construction. Ifyou area seasoned veteran 
at building/designing radios I doubt that 


I have much to offer that you do not 


enjoyed radio 


presently know. Some of my methods are 
a trifle unorthodox, and you may very 
well have better methods of construction 
than I do. With that word of warning, we 
will now proceed. 

For a number of years I enjoyed 
building QRO linear amplifiers. When 
the floor of my shack began to sag from 
the weight of six big amps, I traded the 
seventh one for a TS-930. I now realized 
I must direct my energies into building 
something smaller, lighter, and less 
expensive. After considering my options, 
I decided to build a few regenerative 
receivers. 

With this thought in mind, I started 
looking for articles pertaining to 
regenerative radios. I searched old QST 
and CQ magazines, as well as the ARRL 
Radio Amateur’s Handbook for a suitable 
schematic. You see, I am not an engineer 
— [am a builder. While I may build 
receivers that look original, really they 
are not. Everything I build is the result of 
work and engineering done by those who 
have gone before. I may take the detector 
from one article, the power supply from 
another, and the audio amplifier from an 
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old handbook, and as a result come up 
with a radio unlike any you may 
remember. The point is, however, that 
my sets contain no new circuits. I do 
think some of my receivers embody 
certain original design and mechanical 
innovations. 

I looked through my magazine files, 
searching for a schematic incorporating 
the following design features: 

1. A detector tube with proven track 
record—nothing tricky or experimental; 

2. Resistance coupled audio because 
audio transformers are becoming very 
difficult to find, and expensive; 

3. Simple coils—I dislike doing multiple 
winding coils; 

4. The fewer the parts the better. Let’s 
keep it simple; 

5. All parts must be available without 
extensive searching; 

6. It should be a flexible mechanical 
design that allows me to use parts on 
hand; 

7. Though I don’t believe everything I 
read, I want the author to assure me the 
set described in his article will deliver 
satisfactory reception; 

8. I prefer capacitance (throttle) control 
in the regeneration circuit. I have had too 
many “noisy” volume controls in my 
lifetime; 

9. I want reserve audio power. I dislike 
wearing “phones,” and I have a number 
of six to ten inch speakers available. 

I believe it was in the old Frank C. 
Jones magazine, Radio, that I found a 
circuit allowing me to achieve my first 
degnee.of success witha. regen... 
Unfortunately, my copies of Radio 
disappeared many years ago. I remember 
the set was a “detector, two-step” and it 
worked very well. I forget the exact year, 


but it was prior to 1940. Though the 
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magazines are long gone, I still have the 
old radio stored in the shop. Through the 
years it had been cannibalized for various 
parts, but enough of the radio remained 
to allow me to sketch a diagram; it was 
close to what I was looking for. 

A short time later I came across an 
article in the February 1947 QST, by 
George D. Knipe (W7IGE) that was 
exactly what I wanted. I compared the 
circuit with my hand drawn schematic; 
they were very similar. I started 
construction the following week. 

Since retirement I have built dozens of 
receivers using this design as a starting 
point. I have added such goodies as voltage 
regulators, band edge markers, and 
swinging link antenna coupling see figure 
1. I have left out one stage of audio, 
added both tuned and untuned RF stages, 
tried different detector tubes and circuits, 
tried many shielding ideas, added and 
subtracted bypass capacitors, changed 
voltages throughout the set, tried 
resistance regeneration. controls, 
experimented with air-wound coils and 
bandswitching, but the basic design of 
the receiver has been the same. Out of the 
many sets built, I have kept over 50% 
intact. It is interesting that sets with RF 
amplification, and about half of my 
bandswitching radios, were among the 
receivers I chose to junk. I have two sets 
under construction at the present time. 

I have friends who think I’m rather 
eccentric (a politically correct word for 
senile) — or as we say in Arkansas, 
“tetched-in-the-haid,” because I build 
the same type of radio, over and over, for 
a number of years—then my interest will 
switch to something else. They think it 
makes more sense to, for example, build 
a QRO amplifier, then a QRP rig, 
followed by a transmatch, then perhaps a 
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Figure 1, Close-Up of Antenna Swinging Link: Cedar 


a2 A . a 
- 29. Ee 


wood works well because of it’s 


natural oils, however I have used Maple with good success. 


SWR bridge. I think they are very wrong. 

Suppose you are a breeder of show 
dogs. It would make more sense to stick 
with one breed of dog long enough to 
produce a fine animal. If you breed Bull 
Mastiffs one year, Pekinese the next, and 
perhaps Greyhounds the year following, 
it is doubtful you will ever produce show 
quality dogs. Those who stay with one 
breed for a number of years should 
ultimately have “show quality” animals. 
It is what they call “improving the breed.” 

Construction time of my current 
project was approximately two weeks. It 
sometimes takes longer to work out the 
“bugs” as it does to build. Most all parts 
came from my junk box. Is the receiver 
better than my latest Kenwood? No, of 
course it is not as good as my Kenwood 


TS-930, Hallicrafters SX-100, or my 
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HRO-50. No way. Well then, how good 
is it? 

Let’ me answer ‘this “way, ites 
considerably better than my old Sky 
Buddy, and is better than my S-120. 
Receivers such small Heathkits, and the 
S-38 Hallicrafters, in my opinion, are 
not even close. On 40 and 20 CW it will 
rival most low end superhets in sensitivity. 
Selectivity is, quite naturally, rather poor 
compared to the superheterodyne. I might 
mention that it works very well when 
used with one of my MFJ CW filters. 
And, strange as it may seem, it is not 
unusual to find one of your homebrew 
efforts is much better than your previous 
set—perhaps even working so well you 
cannot believe it. You will also have a few 
disappointments along the way as you try 
to keep “improving the breed.” 
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Figure 2: Front Panel View of the Original “Ultimate” Regen Receiver 


Recently, during a contest I counted 
over forty CW stations I could copy solid 
as I tuned from 14 MHz, to 14.050 
MHz. Not exceptional selectivity, but 
certainly good enough for rag-chewing 
QSOs, and casual DX operating. The 
audio gain is more than adequate 
providing an ear jolting audio level if you 
so desire, and the overall fidelity is equal 
to the average five and six tube BC 
receiver. With the receiver’s tone control 
I can adjust the frequency response. 
Actually, as with most commercially built 
radios, you attenuate the higher 
frequencies, thus creating the effect of 
increasing the lower frequencies—more 
“bass” on music. The tone control is 
especially useful as the regens work great 
on foreign broadcast stations which often 
play good music. Considering the 
simplicity of the circuit, ease of 
construction, and conservative number 
of parts involved, the results obtainable 
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from regenerative radios are amazing. 
I expect most hams who have read this 
far to fall into one of two groups. 


probably think 


something like, “Here is another one of 


Newcomers will 


those building projects. They always try 
and make it sound so simple. I might try 
to build something some day, but nothing 
like this—the parts would be impossible 
to find. Anyway, regenerative radios have 
been obsolete for years. I don’t really 
have the time to build—I don’t know 
why I am wasting my time reading this.” 

Many old-timers will have different 
thoughts. “Boy, this sure brings back a 
lot of memories. I built a couple of 
regenerative radios in my early years. We 
called ‘em “bloopers,” and the name was 
appropriate. Radio comedians called “em 
“railroad radios” because, they said, “The 
radios whistled at every station.” I still 
remember how the signal drifted as the 
antenna swayed in the wind and, boy 
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Figure 3: The ’38 Special is one of my better regens. This receiver is in the Joe Walsh 
collection. This is the receiver mentioned in the article with regeneration so smooth 
it is difficult to realize it is operating until connected to an antenna. 


were they hard to tune—as your hand 
approached the set, the signal would 
disappear. Hand capacity, they called it. 
Worst of all was the squeal they let out as 
you tried to adjust the regeneration 
control. And I still remember the 
instability; the drift was so bad it took 
two hands keeping up with the signal you 
were working. No thank you, I’ll stick to 
my store-bought rigs. I’ve been there, 
and believe me; it was not all that great.” 

It is perfectly understandable if you 
think of regenerative radios as anemic 
little toys, only a step removed from 
those oatmeal box crystal radios of your 
youth. Largely, those described in 
magazine articles and books, indeed, even 
those in kits today, are little more than a 
toy. Most, if not all, require use of 
headphones. Some are battery operated. 
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That in itself is OK, but have you priced 
batteries lately? There is no way I want to 
spend big bucks, month after month, 
just to power a little headphone radio. I 
am reluctant to tell the old timers that if 
their “regens” suffered from all those 
problems, they never had a good “regen” 
to begin with. 

Have I aroused your curiosity about 
Major Armstrong’s circuit? Do you still 
have some reservations about building 
from a circuit over 90 years old? Stick 
around for the next few pages; perhaps I 
can change your mind. If] am successful, 
a whole new world of amateur radio 
awaits you. Radio may once again have 
all the magic it had many years ago. 
Regenerative receivers are a ball to 
operate, and make a valuable addition to 
your shack as a stand-by receiver. 
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Years ago I built a receiver using a 75 
detector. I plugged the set in for a smoke 
test. Regens should go into oscillation 
without an antenna attached. After a few 
minute’s operation it seemed the receiver 
had no serious problems—nothing was 
overheating. I checked a few voltages in 
the set—they appeared normal. Then, I 
slowly advanced my regeneration control. 
Nothing happened. I could not hear a 
sound in the speaker except a faint hum, 
common to any “hollow state” radio. I 
was puzzled. Normally my receivers 
work—though many require “tweaking” 
such as changing resistor values, shielding, 
and sometimes soldering an unsoldered 
joint. 

I connected the 40 meter dipole 
antenna and tried again. As I advanced 
the regeneration control the set came 
alive with signals. Much to my surprise 
the set was working perfectly. Now, I 
knew what the old timers meant by 
“smooth regeneration.” This set, the “38 
Special,” is now in the Joe Walsh, 
(WBG6ACV) collection, see figure 3. 

When building from scratch, you must 
keep in mind that every set is going to be 
different. Some radios work properly the 
first time you turn them on; others will 
be more difficult. On rare occasions, a 
radio may never work the way you hoped 
it would. I have been building 
regenerative receivers since 1934. My 
first one used a pair of O1A tubes and 
never worked. I could not afford batteries; 
I tried to run the DC filaments from a 
filament transformer. Quite naturally, | 
had a hum that obliterated any signals I 
may have received. It was not long before 
I had burned out my supply of O1As. 

With all the design variations, some of 
my sets work better than others. However, 
the majority are “keepers.” Some rather 
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wild departures from the original design 
have failed to work to my full 
expectations. 

I have built a number of sets using 
untuned RP, and tuned RF, in addition 
to receivers with no RF amplification. 
Surprisingly, I came to prefer the detector, 
three step. I found the RF stages were 
more of a bother than they were worth. A 
regenerative detector has about all the 
sensitivity you need. Therefore, it is my 
experience that the only big advantage of 
a RF stage is to isolate the detector from 
the antenna, and to improve the 
selectivity. 

If your conscience allows for a bit of 
“cheating” you might like to try one of 
the “active antennas” on the market. They 
sell for below $30.00, to well over 
$100.00. An active antenna provides a 
modest increase in both sensitivity and 
selectivity. However I use them for 
another reason. I have so many 
regenerative radios, around 60 at the last 
count, that it is a nuisance switching the 
antenna coax from one set to another. 
When using the active antenna, I pull in 
lots of DX with the antenna extended 
little more than 24 inches. Under certain 
conditions, shorter antenna lengths helps 
eliminate interference from some of the 
“super power foreign, and domestic, 
broadcast stations. Active antennas also 
provide an easy way to demonstrate a 
radio to a group such as your local radio 
club or school. If you are a purist and 
consider this unfair, so be it. Personally, 
if it was within my power, I would resort 
to witchcraft if I thought it would make 
radio more convenient, and more fun. 

Perhaps due to my “tight” antenna 
construction, fading and frequency drift 
attributed to antenna sway has never 
been a problem. | think this regenerative 
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Grid Leak capacitor may range from 35 to 100 pf. 
Adjust 100k, 2w pot for 12-16v on 6C4 plate. 


Coil Data: 

20 meters 8t, tapped at 1-142 to 21. 
40 meters 16 t, tapped 2-3 t. 

80 meters 34t, tapped ~4t, 


Swinging link 21 same direction. 


Figure 4: Schematic of the Ultimate Regen 


radio characteristic is more myth than 
fact. My favorite antenna for use with 
regens is a home brew vertical featured in 
a ER #228, May 2008. 

On the following pages I offer a few 
thoughts and ideas that may help you 
construct a regenerative receiver that 
works to your satisfaction. While some of 
the ideas I offer are basic, most are seldom 
mentioned in current construction 
articles. 

A much modified schematic from 
W7IGE”s fine article in QST appears at 
the end of this chapter. Over the years I 
have made certain small changes in the 
W7IGE circuit which I think improved 
its operation. A kind ER reader cleaned 
up my messy schematics and sent me a 
nice, well drawn version. I am including 
it for your use should you decide to build 
this receiver. Even with my changes, it is 
still basically the original. It isa foolproof, 
good-working receiver. Remember 
though, it is fun, to search through 
material available and choose your own 
building project. 

Regenerative Receiver Construction 
Tips 
Solid mechanical construction is 
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imperative if you are to have a receiver 
that works well. You will notice 
photographs of my receivers show the 
panels are well braced to the chassis with 
sturdy aluminum struts. Though you may 
use many different materials for the panel, 
such as hardboard (Masonite), plastics, 
plywood, aluminum, or whatever, if there 
is the slightest vibration in the panel it 
will prove very annoying. 

Mounting of the bandset, bandspread, 
antenna, and regeneration capacitors is 
of prime importance. Capacitors should 
be rock solid and well aligned with their 
respective shaft holes in the front panel. 
Smooth operation of tuning capacitors 
imparts a quality feel to a receiver and 
makes it a joy to operate. 

I find it advantageous to mount the 
antenna, capacitog neat sieucaas 
connection on the rear of the chassis. I 
like my antenna capacitors to have a 
maximum capacity of at least 75 upf. 
Earlier, I mentioned that “pulling” was a 
characteristic of “regens.” When a signal 
is exceptionally strong, the tuning of a 
regenerative receiver will be broad. The 
exceptionally strong station may very well 
cover up a number of weaker signals to 
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Figure 5: Power Supply Schematic of the Ultimate Regen 


each side of its carrier. A full explanation 
of this phenomenon can be found in 
most any early radio handbook. For our 
purpose it is sufficient to say that this 
problem is best overcome by “loosening” 
the coupling of the antenna to detector. 
The most practical means of doing this is 
by “loosening” the coupling using either 
the antenna capacitor, or the adjustable 
(swinging link) antenna winding if you 
went this route. 

As with any radio construction project, 
lead dress is important. Keep leads close 
to the chassis and as short as possible. 
When building kits, details such as lead 
dress, component arrangement, etc., are 
already planned. You do not have to do 
anything but follow instructions. 
However, kit building isa lot like painting 
by numbers; the real artwork was done 
by someone else. There is an art to 
building from scratch. You should expect 
your first attempt to be less perfect than 
your subsequent endeavors. On the “flip 
side,” however your third or fourth 
receiver may be equal to, or better than, 
any regenerative kit on the market today. 

Don'tlet the preceding paragraph scare 
you; go ahead and start construction. In 
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all probability, your receiver will work 
fine. Whether or not it lives up to your 
dreams and expectations is, as you might 
expect, a whole ‘nother story. 

If you choose to use a nonmetallic 
panel, back the panel with a piece of thin 
aluminum for shielding (hand capacity, 
you know). There are many adhesives 
that will work well. I have used double- 
sided tape, plain old 6/32 machine screws, 
and contact cement. Ifany capacitor rotor 
is above ground, such as antenna 
trimmers, use an insulated coupling near 
the capacitor. This eliminates the hand 
capacity bugaboo. I failed to do this on 
one receiver, and any time | attempted to 
adjust the antenna capacitor the set would 
shift frequency several kHz. While not 
usually necessary, when it’s available, I 
use %-inch hard rubber or fiberglass rods 
for shaft extensions. Play it safe and use 
copper braid from a scrap of coax to 
ground the panel backing to the chassis. 

In keeping with good construction 
practice, install bearings (sleeves) in the 
front panel for all tuning shafts to pass 
through. They are hard to find today but 
can be made quickly, and for practically 
nothing. Old volume controls are 
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available almost anywhere for a few cents. 
Simply bust a control apart, and save the 
brass sleeve and nut—they make excellent 
shaft bearings. During final assembly coat 
the shaft, or the inside of the bearing, 
with a small amount of petroleum jelly. 
Rubber mounting the detector tube 
socket can sometimes help prevent 
“microphonics.” If you are unfamiliar 
with the term, microphonics are generated 
when elements of the detector tube pick 
up mechanical vibrations and amplify 
them, thus acting much like a 
microphone. This is not a big problem; I 
just mention it in passing. You are more 
likely to encounter it when using larger 
tubes. suchas the “/>. 7) rarely ‘aye 
microphonics with miniature tubes. 
Shielding is especially important in 
eliminating “tunable hum.” Some sort of 
shield, or can, placed around the detector 
coil and tube, should be incorporated in 
your design. I have found a number of 
sets that worked well on 40 without 
shielding anything but the detector tube. 
However, some shielding around the coil 
and capacitors, especially above 40 meters 


Figure 6: This method of shock mounting 
tubes is not normally needed with 
minature tubes, such as the 6C4. 
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is normally desirable. 

My latest receiver uses a cat food can as 
a shield for the bandset capacitor. If I 
cannot find the correct size and shape 
“shield cans” in my pantry, I go to the 
supermarket and browse the shelves. With 
the many different size cans available 
today, shielding is not the problem it 
once was. 

One option I seldom use, in addition 
to normal shielding, is to completely 
shield the grid leak resistor and capacitor. 
I use a short piece of copper braid from a 
length of RG-8U coax. 

Apply shrink tubing to the leads of the 
grid leak. Slip a one inch length of %- 
inch diameter shrink tubing over the 
resistor/capacitor combination. Apply 
heat and shrink enough so that the tubing 
will stay in place. Slide inside about 2-%2 
inches of copper braid — it will stretch to 
about 3-2 inches. Pull the braid tight, 
then wrap a length of small bare wire 
around braid on each end, leaving a three 
inch “pigtail.” Solder with a hot iron. 
Make your soldering job fast so as not to 
melt the insulation inside the braid. Use 
“pigtails” for grounding. 

Now you have the entire grid leak well 
shielded. I hasten to mention that this 
extreme measure is seldom needed. 

We have mentioned that the plate 
resistor on the detector may need to be 
increased or decreased in value to bring 
the detector into smooth regeneration. If 
the detector fails to oscillate with your 
estimated voltage on the plate, move the 
tap on the coil upward. If regeneration is 
“rough” decrease plate voltage, and/or 
lower the tap. On almost all sets I build 
I put a screwdriver-adjust pot in the plate 
circuit of the 6C4. 

Here are three tubes I often use in 
detector circuits, and the best plate voltage 
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for that tube: 75 tube, from 75 to 90 
volts; 6C4 tube, 14 to 16 volts; 6J5 tube, 
16 to 20 volts. As a matter of course | 
install a pot in the plate circuit to vary my 
plate voltage. 

Here are some starting points for the 
grid windings. For twenty meters use 7 
turns—tap at 1-% turns. If the tap is too 
high regeneration will be harsh. If it is 
too low, regeneration may not occur. For 
40 meters use 14 to 16 turns with a 2-% 
tap, and for eighty meters try 34 turns 
with a 4-turn tap. When properly tapped 
coils are used, combined with low plate 
voltage, regeneration should be very 
smooth. 

A Very Important Bit of Advice 

The “Ultimate” regen set (figures 2, 4, 
6) works well on 40 meters, better on 30 
meters, excellent on 20 meters, well on 
17 meters, not so hot on 15 meters and 
not worth the effort on 10 meters. On 15 
meters the entire band will occupy only a 


few divisions on your dial. The problem 


on 80 meters is that your bandspread 
capacitor is much too small, and you 


have to resort to the band set capacitor 
for all tuning. This is an old problem that 


dates back to the very beginning. To 
correct this problem, plug-in capacitors, 
along with plug-in coils, were tried 
without great success. If you intend to 
work 80 meters with this set, be sure to 
use vernier dials on both the “band set” 
and “bandspread” capacitors. To be very 
honest, I consider this receiver to be a 
useful addition to my shack as a 17 
through 40 meter radio even though I 
have used this circuit on 80 meters. 

I have deliberately been generous in 
the regeneration coil tap to be sure your 
set goes into regeneration. Once the set is 
working you will probably start moving 
the tap nearer ground, thus making the 
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regeneration smoother. You will know 
when the tap is too close to ground—the 
set will not go into regeneration. 

I cannot stress enough the importance 
of low voltage on the plate. Use the 
minimum needed for regeneration. It 
takes very little effort to change the plate 
resistor a few times. Try the suggested 
value first. Vary resistance in 20% steps 
until the desired smoothness is attained. 
Almost every component in the detector 
circuit affects the regeneration — just as 
it does the operation of an oscillator in a 
transmitter. The main thing to keep in 
mind is that the circuit is very forgiving, 
and while mediocre results are easy to 
attain, perfection is all but impossible. 
Therein lays the fun! 

If you choose to use a “fixed” antenna 
winding, against my advice, space it about 
1/8 to 4 inch below the grid winding 
and be sure both coils are wound in the 
same direction. A swinging link for the 
antenna winding is a very easy step to 
much better reception. On most receivers 
a 2 turn antenna coil works fine on the 
swinging link. However, on some 
receivers, you may find this overloads the 
receiver. My receiver in this article works 
better with only one turn. 

I have had no problems with audio 
squeal; other builders are not so fortunate. 
There are some who operate audio stages 
at maximum plate voltages in order to 
attain a higher audio level. In the circuits 
I build, I use one more stage of audio 
than is really necessary. By using two 
stages of audio pre-amplification, I can 
drop the plate voltage to a conservative 
level, maintain a surplus of audio, and 
eliminate a potential source of trouble. 
Therefore, I usually run the plates of my 
first and second audio stages at about 
150 volts or less. On the last receiver I 


June 2013 11 


soldering in the audio coupling capacitor to the 6V6. I invited friends to witness the 
completion. At 30 seconds before the hour ended (GMT) I started soldering. It was 
completed about 2 or 3 seconds before the new Century. All who witnessed the 
operation signed a form I had printed out. All this was done in fun and no claims that 
it is the last radio will be made—but it is a good story. 


built—the one with two chassis mounted 
on a breadboard—I am running 105 
volts on the GAV6s. The diagram shows 
47k decoupling (plate) resistors. You may 
find, as I have in some receivers, that 75k 
to 100k delivers better audio. 

Here is a word about coil forms. I buy 
PVC pipe and saw it into 3-inch lengths. 
The pipe can be glued to old tube bases, 


or to male tube-socket plugs. This makes 
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a good coil form at a very low price. 
The find old Hammarlund, National, 
and Johnson 140 pF variable capacitors 
are disappearing faster than jelly beans at 
a Boy Scout convention. I buy any that 
show up for sale that are priced within 
my budget. Still, | am out at the present 
time. Broadcast capacitors can be 
substituted—though it hurts me to do 
so. | would advise anyone hoping to 
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Figure 8: Last of the 20th Century receiver is shown in a top-chassis view. 


build to try and buy a few good capacitors 
before they are all gone. 

While they are getting difficult to find, 
Irecommend an output transformer rated 
for at least four watts. Some of the dinky 
little things available today may work— 
but your audio quality will not be what it 
should. 

Gapacity, of the. main, tuning, 
(bandspread) capacitor should be from 
15 to 30 pF. Normally this figures out to 
be two or three plates. I prefer the “two 
plate” capacitors as they result in more 
bandspread. The forty meter CW band 
will cover about 30 divisions on a 0-100 
dial scale when using a two plate capacitor. 
If none are available when you get ready 
to build, remember that plates can be 
removed with a pair of long nosed pliers. 
Hopefully, you will not have to destroy a 
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good 140 pF capacitor to make your 
bandspread capacitor. It is usually 
possible to find damaged capacitors at 
hamfests for one dollar or so. I don’t feel 
guilt-ridden if I remove plates from a 
damaged capacitor. 

If a chassis is scratched or discolored, 
or even if it is brand new, you can give it 
an “engine turned” appearance quickly 
and cheaply. You will need a drill press; 
I have never used a portable drill with 
any degree of success. 

Cut off a short piece of %-inch wood 
dowel rod, approximately five inches long. 
Cut fine sandpaper into strips about /2- 
inch wide and six inches long. Fold a 
strip over the end and tape with masking 
tape. Fold another strip, 90 degrees to 
the previous strip, and tape. Repeat until 
there are six or seven layers of sandpaper 
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Figure 9: This version of the Ultimate regen was built with a beautiful Maple wooden 


front panel. 

taped across one end of the dowel. Chuck 
the bare end into the drill press. With 
drill press on low speed, lightly touch the 
chassis with the sandpaper. It will make 
a nice round pattern. Repeat all over 
chassis in a random pattern. When 
finished, clean chassis with soap and water 
or paint thinner. The result will be a 
jewel-like finish on the chassis. One half 
inch wide strips of 0000 steel wool also 
work well, and give a more professional 
look to the project. 

Old knobs, when you are fortunate 
enough to find them, seldom come with 
a marker. I fashion panel markers from 
6/32 x ¥2-inch pan-head screws. First, I 
clean the screw head with thinner. I then 
spray the head of the screw with a good 
semi-gloss black paint or lacquer. After 
drying, I rub white “Lacquer Stick,” (wipe 
on paint-stick,) into the slot on the 
machine screw head. Carefully wipe off 
extess paint stick. “Ler dry iberore 
installing. Indicators made from machine 
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screws look very professional.. What's 
that? You don’t have a white paint stick. 
No problem, use white toothpaste. 

Need to mark rotary switch positions 
on a panel? Try using small round head 
brass nails. Drill holes at every switch 
position, slightly smaller than the nail, 
then hammer them in. This makes a very 
attractive panel. For accent, use brass 
drawer pulls for equipment handles on 
each side of the panel. 

Consider using hole saws in place of 
circle cutters when mounting tube 
sockets, SO-239s, power transformers, 
and other parts. They are relatively 
inexpensive, and safer to use than a circle 
cutter. Lubricate the hole saw with thread 
cutting oil, or a similar lubricant. Your 
saws will last much longer, and make a 
smoother cut. 

Once all your components are 
mounted, mount four or five terminal 
strips under the chassis. Place them where 
ever you have room—at this point it is 
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difficult to place them at the best possible 
location. I prefer the kind that has two 
ground terminals, plus 6 solder terminals. 
Once wiring is under way, you will find 
plenty of need for tie points. They make 
it easy to do a professional looking wiring 
job. If you end up with a few unused tie 
points there is no harm done, and they 
might (prove ‘needed. for 
modifications. How can I be sure I am 
mounting the strips in the best possible 
location? I can’t. Build another and profit 
from the experience gained in building a 
previous set. 

Don’t overlook old test equipment at a 


later 


hamfest. Some pieces can be bought for 
practically nothing, and are a treasure 
trove of excellent parts. As an example, I 
recently picked up a piece of test gear for 
two bucks. It had two good 6L6s plus 
seven other tubes, tube sockets, switches, 
controls, chokes, loads of machine screws 
and nuts, and a complete power supply. 
I will be using parts from the unit for 
years. There must have been over two 
hundred dollars worth of parts, all told. 
A receiver or transmitter in the same 
condition would have sold for much more 
and, if “junked out,” would have rendered 
fewer parts. 

For power supplies, I use heavy diodes 
in a full wave, or a bridge configuration 
depending upon the transformer. It makes 
little sense to use lightweight diodes when 
heavy ones are available for five to ten 
cents each at almost any hamfest. If you 
are a new builder, I would advise that you 
read the chapter on power supplies in the 
ARRL handbooks. You are more likely to 
find what you are looking for in 
handbooks printed before 1960. 

If your filament transformer, or the 
6.3 volt winding on your HV transformer, 
is not center tapped, place a 10-ohm, 10- 
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watt resistor from each six volt lead to 
ground. Better still, use one of the old 
center-tapped, wirewound filament 
resistors (commonly known as a hum- 
bucker) if you can find one. This will 
help keep hum to a minimum. 

I like to use choke input in my power 
supplies because the voltage regulation 
appears to be slightly better, plus the 
voltage will be a bit lower. Availability of 
chokes is beginning to be a problem. 
Bleeders are almost impossible to find 
today. I make my bleeders from new, 
readily available, resistors. Three or four 
10-k, 20-watt resistors in series will do 
the job very well. A bleeder of this sort 
also allows you to tap down from the HV 
end to obtain a lower voltage if needed. If 
you forget how much bleeder you need, 
the old timers used 100 ohms-per-volt as 
a rule of thumb. So, a 400 volt supply 
would require a 40k resistance. I usually 
add a little to the rule-of-thumb. 

Filter caps: For some time now I have 
been able to buy a lot of new 200 to 350 
with respectable 
capacitance — such as 20 to 40 nf. Cost 


volt capacitors 


of these at hamfests runs from 25 cents to 
40 cents each. Two or three of these in 
series make a fine filter. Refer to the 
handbook for instructions for connecting 
capacitors in series. It is recommended 
that you use an equalizing resistor in 
parallel with each capacitor. I use a piece 
of “perfboard” to mount my capacitors. 
It makes a very nice looking job. 

When working with old gear, you may 
find some nice jeweled glass pilot lamp 
holders. Most of these are made for either 
a #46 or a #47 pilot bulb. These bulbs are 
pretty dog-gone bright, cost too much, 
(about 50 cents each) and the life span 
less than I would like. The brightness 
will be brought down to a respectable 
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level and the bulbs will last much longer, 
if you puta 10 to 15 ohm resistor in series 
with each bulb. If the bulb is still too 
bright, increase resistance to 20 ohms. 

I use a barrier strip on the rear of my 
power supplies and receivers. One with 
six connections works out fine. It does 
not matter how you connect the terminal 
strip — as long as you are consistent and 
mark the terminals well. This way, you 
can use the power supply on other 
receivers or low power transmitters. There 
is no need to build a power supply every 
time you build a receiver. Here is the way 
most of mine are connected: 

#1: ground; 

#2: filament; 

#3: filament; 

#4: switch; 

#5: switch; 

#6: high voltage. 

You may want to use a longer strip and 
add a low voltage terminal. You can pull 
a lower voltage off of your bleeder in the 
power supply. I normally put a voltage 
divider and a VR tube in my receiver 
power supplies. I don’t like to run over 
150 volts on the plates of the first and 
second audio stages. 

A switch on the power supply is 
advisable. When using the power supply 
with a receiver that has it’s own switch, 
simply leave the power supply switch in 
the “off” position. When experimenting, 
or when it is more convenient, you can 
use the power supply’s built-in switch. 

Epilogue 

When Dr. Lee de Forest added a third 
elements a, rid! ,as'hie jcallediits to 
Fleming’s “valve” or tube, he invented 
the vacuum tube. The year was 1906. 
Unfortunately, de Forest did not realize 
what he had invented or how to make it 
work. He knew it would rectify. He also 
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knew it could be used as a detector. 
However, the gain (amplification) was so 
low that most wireless stations, both on 
shore and at sea, preferred using the old 
reliable hunk of Galena — the crystal 
detector. 

It was up to a young amateur radio 
operator, Howard Armstrong, to analyze 
the vacuum tube, to understand its exact 
operation, and design a circuit that would 
make it work well as a detector in spite of 
its limited amplification factor. He 
reasoned, quite accurately, that a signal 
fed into the grid of a tube, then amplified 
even a small amount, might be fed back 
into the same tube again, and again, for 
thousands of times, thus increasing the 
signal strength tremendously. 

Near midnight, one hundred years ago, 
September 22, 1912, ithesyoung 
experimenter completed wiring on his 
first regenerative detector. His idea 
worked—it worked amazingly well! Even 
the young amateur radio operator was 
surprised. He ran from his radio room, 
down the hall, to his sister’s bedroom. 
He was so thrilled he had to share his 
excitement with one of the family. The 
sound from his radio was so loud she had 
to hold the earphone some distance from 
her ear. Volume controls were not part of 
radio then. They had never been needed 
before. 

In World War One, Howard 
Armstrong was deeply involved with 
various projects in the Signal Corps. 
During his time in France he invented 
the superheterodyne. It was, quite 
obviously, superior to the regenerative 
radio. He secured his first patent on the 
“superhet” in 1918 while still in Europe. 

In 1921, more-or-less by accident, 
Major Armstrong discovered the principle 
of “super regeneration.” Then a few years 
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lave. Peldvented) titrequency 
modulation...of course it was many years 
before FM would prove itself. 

Major Armstrong’s history is well 
documented. I would urge anyone who is 
interested in the history of radio to read 
Empire of the Air by Tom Lewis. This is 
one of the best accounts of early radio 
you are likely to read. 

The thought that has haunted me for 
years is this: There were few radio 
manufacturers before 1922. A number of 
companies made parts for experimenters, 
but completed radio receivers did not 
appear in any quantity until after 1922. 
From 1922 to 1925, a few manufacturers 
made complete radios—regenerative, 
TRF, Neutrodynes, and a few other 
circuits based on the regenerative concept. 
After 1925, most radios used the 
“superhet” design. Here is my thought— 
the regenerative radio was abandoned 
before high gain tubes and quality parts 
made their appearance. 

If the “superhet” was so superior as a 
receiver, why bother with a regenerative? 
Tagree 100%. But let’s think a moment— 
what would a really good regenerative 
radio sound like? National, Hallicrafters, 
Pilot, McMurdo Silver, Hammarlund, 
and others built regenerative receivers. 
However, all but the National SW-3, 
were discarded in favor of the “supers,” 
long before they reached their apogee. 
The SW-3 is still around, though it is 
priced far out of reach for the average 
collector. I have never heard anything 
but praise for this little radio. How good 
would a regenerative be today, if a 
manufacturer decided to build the very 
best one possible? I can’t help but wonder 
if it’s possible for me to build a better 
regenerative receiver. I will continue to 


try. If I fail completely, think of the fun 
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P’ve had. 
Endnotes: 

Years ago in Radio Craft magazine, 
Robert Hertzberg wrote an article on 
how to attain smooth regeneration. The 
secret, according to Hertzberg, was in 
using the lowest plate voltage on the 
detector that would allow the tube to go 
into regeneration. I find this true today. 
Many detectors will go into regeneration 
with less than 30 volts on the plate. 
However, some receivers may require 
more. For example the No. 75 tube likes 
about 85 volts. 

What do I mean reasonably quiet? The 
set should not have excessive hum on the 
20 meter band as a lot of regens are prone 
to do. Most all are quiet enough on 40 
and 80, but keeping hum down on 20 is 
sometimes difficult, even though your 
power supply is well constructed. 

Stability: Drift is to be expected in any 
tube type radio without frequency 
compensating circuits and components. 
Even then, a lot of our more expensive 
tube type communications receivers 
exhibited quite a lot of drift during the 
first 20 minutes of operation. I expect my 
receivers to be calibrated well enough to 
allow me to return to a chosen frequency, 
within 5 kHz or so, even though the set 
has been idle for sometime. Do they 
“drift?” Yes, any tube receiver will drift 
some. As for drift, the most stable 
regenerative receiver I have ever built was 
tested against my Kenwood 930. In one 
hour, from a cold start, the regen drifted 
46 kHz. Notice—that is point four six. 
Others may drift much more when 
measured from a cold start. 


ER 
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The Unraveling of Drake’s TR-4 Series SSB Filter 
Scheme 
out with the TR-3 in 1963 (their first — 


By Jeff Covelli, WA8SAJ 
5368 Melody Lane 
Willoughby, Oh 44094 


wa8saj@ncweb.com 


Questions 

Some of the most frequently asked 
questions on the Drake Technical Net 
(Sunday on 7238 kHz at 2000Z) are: 

1. Why did R.L. Drake have those two 
red lights for upper and lower sideband 
on the front of their TR-4 series HF 
transceivers? 

2. Why does Drake use crystals on 
some bands and not others? 

3. Why does the dial read backwards 
on 20 meters compared to the rest of the 
bands in the TR-4? 

Unraveling 

Drake had developed a new VFO in 
1962, which was able to cover a 600-kHz 
range with 1-kHz accuracy using a 
variable inductor. Using this newly 
acquired VFO, Drake called it a 
permeability tuning oscillator (PTO), 
which is the same as variable frequency 
oscillator (VFO). 

Drake uses a variable inductor, which 
uses permeability tuning (hence the name 
PTO), not capacitor tuning, to tune the 
4.9 kHz to 5.5 kHz range for all their 
gear from the TR-3, TR-4 to the TR-7 
series. As single sideband (SSB) gained 
ground in the late ‘50s and early ‘60s, 
trying to find a way of generating a solid, 
stable frequency and use it in a simple 
way was the key to success. 

Drake was one of the first to use a 9 
MHz IF frequency, which many 


manufacturers copied, after Drake came 
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transmitter after the 2-B receiver), and 
later the TR-4 series. Having a stable 
PTO at 4.9 to 5.5 MHz makes it easy to 
start with two of the ham bands ready to 
be used without extra crystal mixing by 
using some simple mathematics as can be 
seen in figure 4. I’ll use 5.0 to 5.5 MHz 
to make it simpler, the extra 100 kHz 
extended to 4.9 MHz is not important, 
just a greater spread and confuses the 
issue for this article. 


PTO Frequene' 


Figure 1: When the PTO is at 5.5 MHz, 
“0” shows at the top of the dial scale. 


Figure 2: When the PTO is at 5.0 MHz, 
the top dial scale shows “500.” 
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Mathematics 
Refer to Figures 1, 2, and 3 to follow 
the dial calibration as I explain what is 


Dial Calibration 
On Top Is For 
80, 40, 15 and 10-Meters 


PTO Frequency = 
5.5 MHz @ Zero 


happening with the relationship between 
the PTO frequency and the dial reading 
for each band. 


Dial Calibration At The 
Bottom Is For 
20-Meters 


PTO Frequency = 
5.0 MHz @ 500 


Figure 3: Here is a TR-4 dial for illustration. Descriptions for each set of numbers on 
the dial are given in the boxes, and connecting arrows point to the corresponding dial 


area. 


9 MHz 
USB Filter 


Balanced 
Modulator 


Microphone 
Amplifier 


9 MHz 
Carrier 
Oscillator 


80 and 20 meters 
bypasses to TX mixer 


80 - Meters = 9.0 MHz I.F. Freq. 
- 5.5 MHz PTO Freq. 


3.5 MHz Operating Freq. 


9 MHz 
LSB Filter 


\anr / 


PA Amplifier 


20 - Meters = 9.0 MHz I.F. Frequency 
+5.0 MHz PTO Frequency 


14.0 MHz Operating Freq. 


Figure 4: This is the main TR-4 signal flow block diagram and is used with the text to 
figure out the transmitter tuning and how the sidebands are determined. Notice the 
80 and 20 meter pre-mixer bypass. 
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Microphone Balanced 


Amplifier 


9 MHz 
Carrier 
Oscillator 


-9.0 MHz I.F. 


9 MHz 
USB Filter 
Modulator 
9 MHz 
LSB Filter 


¢ For 
Pre-Mixer 40 = 21.5 MHz 
16, 30, 37 MHz 
To TX Mixer 1 eae 
10 = 42.5 MHz 
43.0 MHz 
43.6 MHz 


5.0 to 5.5 MHz 


-9.0 MHz I.F. 


21.0 MHz 


PA Amplifier 


Crystal Oscillator 


PTO 
Tuning 


Pre-Mix Math: 


21.5 MHz 
-5.5 MHz 


16.0 MHz 


40-Meters = 16.0 MHz pre-mix 15-Meters = 30.0 MHz pre-mix 10-Meters = 37.0 MHz pre-mix 


-9.0 MHz I.F. 


Figure 5: Arithmetic Calculations for Finding the TR-4 Output Frequencies 


I have shown in figures 6 to 8 and 10 
to 12 each band and how the lights 
indicate the correct sideband for that 
band in normal operation. 

80 Meters: The 80-meter band will 
start with the dial at 3.5 MHz on the left 


80-Meters and LSB selected. 
Figure 6: In the 80 meter LSB position, 
the “Lower” lamp is lit. 
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side, counterclockwise, and tune up to 
4.0 MHz, clockwise, refer to figure 4. 
The microphone amplifier drives the 
balanced modulator, mixing with the 9.0 
MHz carrier oscillator, now there are 
two sidebands, upper and lower, 
developed after the mixing is done. The 
following two 9 MHz crystal filters will 
remove one of the sidebands in the 9 
MHz IF, which, in this case, will be the 
upper sideband (USB). Selecting the 
wanted lower sideband (LSB), the red 
lights on the front panel will then tell 
which one is selected. 

Using figure 4, follow as I explain. The 
PTO frequency of 5.5 MHz is at the 
lower end of the dial. It will now bypass 
the pre-mixer and go directly to the 
transmit (TX) mixer where it is mixed 
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o 


Figure 7: With vt TR-4C on 80 meters PT oie bei in ae “x” son eel position, 


notice that the “Upper” light is lit. 


with the 9 MHz IP, subtracting the 5.5 
MHz PTO frequency, and ending up 
with the correct 3.5 MHz lower sideband 
(LSB), then it goes to the driver and PA 
stages. 

20 Meters: The 20-meter band will 
start at the right side of the dial, clockwise 
at 14.0 MHz, and then tune towards the 


BAND 
21.9 


14.0 2H0 


291 - 
20-Meters and 
USB selected 


Figure 8: When switched to 20 meters 
USB, the “Upper” lamp is glowing. 
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left side, counterclockwise, going up to 
14.5 MHz. Having covered the early 
balanced modulator stage, let’s go right 
to the 9 MHz IF stage. Referring to 
figure 4 again, the PTO frequency of 5.0 
MHz is at the high end of the dial. It will 
now bypass the pre-mixer and go directly 
to the transmit (TX) mixer where it is 
added to the 9 MHz IF signal and 
produces the correct 14.0 MHz upper 
sideband (USB), then goes to the driver 
and PA stages. The dial has to be read 
backwards, but we have another ham 
band and, so far, no extra crystals are 
needed, this was great engineering. Wow, 
I hope you got that OK. It is a bit 
confusing at first, but keep going and we 
will get the rest of the bands next! 
Adding More Bands 

In figure 5, there is a crystal oscillator 
added for 40, 15, and 10 meters, which is 
selected with the band switch. When 80 
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Band Actual Heterodyne 
Selected 9 MHz Crystal 
Side-Band 


80 Pass 3.5 MHz LSB 
Through | 

40 -9MHz USB 21.5 MHz -5.5 MHz | 16.0 MHz 7.0 MHz LSB 

20 9 MHz USB Not Used +5.0 MHz 14.0 MHz USB 


-9 MHz LSB 35.5 MHz -5.5 MHz 
-9 MHz LSB 42.5 MHz -5.5MHz | 37.0 MHz ne 


Actual 
Frequency 
& 


Side-Band 


30.0 MHz 21.0 MHz USB 


28.0 MHz USB 


Figure 9: Stage-By Stage Frequency and Sideband Selection Chart 


and 20 meters are selected, the upper and 
lower sidebands feed directly to the 
transmit (TX) mixer and nothing 
changes. Now we have to add 3 more 
bands. In figure 5, the math used to 
come up with the correct frequencies is 
shown in the box at the bottom of the 
drawing. Figure 9 also will help with the 
math and how to find what sideband is 
used. 

40 Meters: The crystal used for 40 
meters is 21.5 MHz. When subtracting 
the PTO frequency of 5.5 MHz in the 
pre-mixer, will come out to be 16.0 MHz. 
The 16.0 MHz frequency will now mix 
with the 9 MHz IF, subtracting the 9 
MHz IF, and since we want 40 meters to 


be on the lower sideband (LSB), the 9.0 


a 
40-Meters and 
LSB selected 


Fee 10: The “Lower” lamp is lit when 
40-meter LSB is used. 
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MHz IF frequency must be on the upper 
sideband (USB). There is an inversion of 
sidebands during this mixing of signals, 
so now we end up with the correct 7.0 
MHz lower sideband (LSB). 

15 Meters: The crystal used for 15 
meters is 35.5 MHz. When subtracting 
the PTO frequency of 5.5 MHz in the 
pre-mixer, it comes out to be 30 MHz. 
The 30 MHz frequency will now mix 
with the 9.0 MHz IF, subtracting the 9 


MHz IF, and since we want 15 meters to 


29.1 
15-Meters and 
USB selceted 


Figure 11: The lamp indication for 15 
meter USB mode is shown. 


be on the upper sideband (USB), then 
the 9.0 MHz IF frequency must be on the 
lower sideband (LSB) in order to be on 
the correct 21.0 MHz upper sideband 
(USB). 
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10 Meters: The crystal for 10 meters is 
42.5 MHz. When subtracting the PTO 
frequency of 5.5 MHz in the pre-mixer, 
it will come out to be 37.0 MHz. The 
37.0 MHz frequency will now mix with 
the 9.0 MHz IF, subtracting the 9 MHz 
IF, and since we want 10 meters to be on 
the upper sideband (USB), the 9.0 MHz 
IF frequency must be on the lower 
sideband (LSB) in order to come out 
correctly on 28.0 upper sideband (USB). 

This gets a little intense, but there is 
more. On the receive side the same holds 
true, but there is a separate RX mixer. It 
then goes on to the product detector and 
finally to the audio amplifier and speaker. 
Everything is just in reverse, but nothing 
changes as far as switching the sideband 
selector—it follows the transmitter. 

In figure 9 I have shown how the 
frequencies are used. You can see that for 
80 and 20 meters, there is just a pass 
through of the signals starting from the 9 
MHz IF to the power amplifier without 
any changes. Another bit of info, Drake 
would design circuits that functioned 
with few parts, as this was their mode of 
operation and it worked very well for 
them. 

There is something else that is 


SIDERANO 


ri 
nek 
‘ 


14.0 28.0 2 


) y; Vie A 


40- Meters and 
USB selected 


Figure 12: The “Upper” lamp is lit when 
the 10-meter USB mode is selected. 


Electric Radio #289 


important to cover. When you select the 
sideband switch in the “X” position, this 
is for the CW offset. In CW/AM, the 9 
MHz carrier oscillator gets moved up 
about | kHz and is used in conjunction 
with unbalancing the carrier in the 
balanced modulator. Drake used an extra 
relay near the 9 MHz oscillator to pull in 
components to shift the 9 MHz oscillator. 
Why, you ask? Well, if you have two 
transceivers and are using CW they can 
operate and have a “beat tone” or else 
there would be no tone to listen to in the 
receiver. 

The upper sideband (USB) filter is 
always used in the “X” position and this 
is why the lights change on the front 
panel when moving the band switch, so 
the offset frequency of 9.001 MHz can 
pass through the 9 MHz upper sideband 
filter no matter what band you are on. 

Remember, as the band switch is 
selected the 9 MHz IF has to be in the 
correct position for all that mixing or it is 
passed through for each operating band 
and sideband. Refer to figure 9. The only 
bands that keep the actual correct 
sideband in line are 80 and 20 meters. 

Summary 

The TR-4 series HF transceivers had 
about ten different models having minor 
changes in SSB filters, from the early 
“soup-can” 4-pole version, to the single, 
hermetically sealed, 6-pole version and 
finally the 8-pole dual-filter version. Some 
were gray at first, then blue, then silver, 
depending on the manufacturer. Many 
of the tubes were changed in the lineup, 
but performance was basically the same, 
except when Drake came out in 1977 
with the TR-4CW and TR-4CW/RIT. 
The CW versions also had a 6-pole, 500- 
Hz CW filter that you could switch in for 
great receive CW performance without 
having to monkey around with passband 

June 2013 pee} 


The improved 
full coverage 
SIDEBAND 


TRANSCEIVER 


All features of Drake TR-3 
PLUS ceo 


* Solid State VFO with linear 
permeability tuning for 
maximum stability 

* Automatic Transmit / 
Receive Switching on CW 
(semi break-in) 

* CW Sidetone Oscillator 
built-in 

* VOX or PTT on AM 

* Connections for External 
Receiver 


Ss 5g Fae! 5 OO *Dicde Detector on AM 


Amateur Net 


Features of TR-4 and TR-3 


@ Full Frequency Coverage on all amateur bands 10 through 
80 meters. No additional crystals required. 


@ Upper and Lower Sideband on all! bands. 

® VOX or PTT built-in. 

@ Output Impedance Adjustable with pi-network. 

® Separate Receiver S-Meter and Transmitter Pilate Ammeter. 
® 300 Watts PEP input on SSB. 

®@ Controfled-Carrier Screen Modulator for AM built-in. 

® Shifted-Carrier CW 260 watts input. 

® Two Special 9 Mc Crystal Filters for sideband selection. 
® Separate RF and AF Gain Controls. 

®@ 2.1 Ke Passband. 

@ 100 Ke Crystal Calibrator built-in. 


ACCESSORIES 
for either TR-4 or TR-3 


REMOTE VFO 


Model RV-3 .. . $79.95 
MATCHING SPEAKER 
Mode! MS-4.. . $19.95 


MOBILE MOUNTING KIT 
Model MMK-3. . . $6.95 

POWER SUPPLIES 

AC Power Supply Model AC-3 $79.95 

DC Power Supply Model OC-3 $129.95 


For more information, see your distributor or write: 


R.L. ORAKE COMPANY miamissure, OHIO, 45342 


BLOCK DIAGRAM 


) \°*/ RIL Drake Model TR-4 Sideband Transceiver 


adjustments, it just worked great! 

As a side note, Drake was one of the 
few manufactures to use dual-crystal 
filters vs. using a single-crystal filter. The 
dual filter made it possible to switch 
between upper and lower sideband 
without having to retune the PTO/VFO, 
since it was always at zero no matter what 
sideband you selected. 

In 1963 the sideband filters did not 
cost that much. I’m sure Drake could 
have done something different, but what 
they created was a SSB transceiver having 
great sounding radio for the price, plenty 
of power, up to 150-watts output, that 
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today can still rival some of these 
newfangled rigs costing 10 times the price 
for the standard five ham bands, 80 to 10 
meters. 

I personally love the TR-4 series radios, 
as they have some of the best recovered 
audio and automatic gain control (AGC) 
of any radio out there, and of course, they 
have the good transmit audio as most of 
you folks can hear when they are on the 
air. If you ever get your hands on a good, 
used, TR-4 series you ll be amazed at the 
great performance for sucha simple radio. 


ER 
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The BC-223, Part 1 
Transmitter Component of the SCR-245 


By Joe Long, WA2EJT with a nominal output of 10 watts. It 


3111 King Street looks like a mini-BC-375 or BC-191 and 
Endwell, NY 13760 like those rigs it is a real boat anchor and 
wa2ejt59@stny.rr.com would be a serious contender in a contest 
for lowest-output-power to highest- 

Introduction weight ratio. The BC-223, a rare piece 


The BC-223 is a high frequency, AM, you are unlikely to see at your next 
CW, and MCW (“Tone”) transmitter of hamfest, is the transmitter portion of the 
prewar design covering 2000-5250 kc, |= SCR-245, which uses the familiar BC- 


Figure 1: Here is the BC-223 (right) and BC-652 operating position. The antenna 
series capacitor is above the meters. Between the transmitter and the key is the stick 


for the “Oscillator/Total Current switch.” 
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yao command car keeps in conttanst touch 
with other mechanized unity by both code and phone, ! 


ae 2: ne es. News, eae 1942, thane the BC-223 and sud tlatod 


in a scout car as the SCR-245. The dynamotor is visible beneath the receiver. 


312 as the receiver component. Early in 
the war, the SCR-245 was used by the 
US Army Signal Corps in a variety of 
vehicles, including command cars, scout 
cars, and trucks and although it was 
gradually replaced by more modern (and 
capable) equipment, it remained in service 
to the end of the war. The SCR-193 is 
similar but used the higher powered BC- 
191 transmitter instead of the BC-223. 

Photographs of the SCR-245 appeared 
in the “US Army Signal Corps Issue” of 
Radio News magazine for November 1942 
where it was installed in a scout car, 
although not identified specifically as the 
SGRe245: The same issue. had. @ 
photograph of the SCR-193 in another 
scout car, likewise not identified. The 
pictures are posed but do provide excellent 
views of the equipment. Plenty of other 
equipment was shown including the BC- 


611, BC-474, and SCR-506 and an SCR- 
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608 (or similar) FM set, again, for some 
reason none identified with its Signal 
Corps nomenclature. There were two 


J) SIGNAL CORPS 


= 


RADIO TRANSMITTER & 


ESIGNED a senna RORPA LARGO 


Figure 3: Here is the transmitter ID tag. 
I did not attempt to polish the tags too 
much after their second dunking so they 


are less than Ee 


SIGNAL. GORPS ARMY % 


TRANSMITTER TUNING UNIT W- 


DESIGNED at ‘BIGNAL CORPS LABO! 
: FORT agg hima “—_ di 


MADE BY 


FEDERAL TELEGRAPH ¢ Co. 
We.. W AER 


pear: i rence tar ID Tag 
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more wartime Radio News Signal Corps 
issues: the 1943 issue had no further 
photographs or mention of the SCR-245 
and the 1944 issue had only a single 
photograph of a scout car with an SCR- 
245, showing pretty clearly that the SCR- 
245 had faded into secondary service by 
then, having been replaced by FM 
equipment. 

I got my BC-223 at the 2000 Antique 
Wireless Association conference for 
$110.00 with an 80 meter tuning unit, 
but with no tubes. At the time I bought 
it I had no idea of what a BC-223 was, 
but the fact that it looked like my BC- 
375 and that the tag on the tuning unit 
indicated that it covered 80 meters was 
all it took, so I rolled the dice and bought 
it. The seller had no knowledge of any 
history of the unit, his only interest in it 
having been to remove the tubes and sell 
them separately to the audio guys. The 
call “KNOBOF” is neatly lettered on the 
front of the transmitter, but QRZ.com 
shows no listing for that call, or for 
K9OBOF, ending any hope of learning 
more about where the transmitter had 
been for the last 60 years until I find 
some old call books to look through. 

History 

“When the initial patent rights to 
superheterodyne radio expired and better 
tubes began to be made, the Signal Corps 
Laboratories had developed two new 
receivers, and it was the second of these, 
the BC-312, which both the [SCR-]193 
and the [SCR-]245 employed.” This 
quote is from The Emergency and 
illustrates something of the state of the 
radio art around the time that the BC- 
223 was being developed in the Signal 
Corps Laboratories in the early to mid- 
thirties. 

The history of the Signal Corps in 


World War II is covered ina three volume 
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set, part of a multi-volume series, “The 
U.S. Army in World War II,” the Signal 
Corps histories being titled The 
Emergency, The Test, and The Outcome." 
These books are an indispensable resource 
for anyone interested in WWII radio 
equipment and the history of the Signal 
Corps. The authors are historians, not 
engineers, and there are scattered 
technical errors, but nothing that detracts 
froma fascinating account of Signal Corps 
activities before and during WWII. In 
the following paragraphs I have selected 
some information from the series as it 
relates to the BC-223 and SCR-245. 
With one exception I have not given 
specific references. Searching the PDF 
documents or indexes of the books for 
“SCR-245” will locate the relevant 
material. Interestingly, “BC-223” never 
appears in any of the volumes — all 
references to the transmitter itself are 
indirect, via “SCR-245.” 

Long before the war in 1939, there was 
a faction within the Signal Corps that 
recognized the inadequacies of the then- 
current equipment. The SCR-245 was 
used for demonstration purposes at Fort 
Knox in that year to create a demand 
within the military for more capable 
equipment — the pilot model of a police 
FM set was shown along with the SCR- 
245. The best that could be said for the 
SCR-245 was that the BC-223 had four 
channels of crystal control and that it was 
available. By the end of 1942, in the 
Field Artillery, the SCR-245 had been 
relegated to the background, replaced by 
the SCR-G608, a ten channel 27-39 Mc 
FM set. The receiver portion of the SCR- 
608 is the BC-683, once a familiar sight 
at hamfests, the vertical rows of chrome 
push buttons always an eye-catcher. 

How many BC-223s were made, and 


who made them is an interesting question. 
June 2013 O7 


The Emergency (p. 250, footnote 57) has 
a definitive answer on the number — it 
gives a total production figure of 11,513 
SCR-245s. There were several contracts 
for BC-223s, the earliest coming in 1938 
and the last in 1942. Mine was made by 
the Federal Telegraph Company on the 
latter contract. Rauland Corporation 
(and possibly others) also made BC-223s. 

A 1940 planning estimate put the SCR- 
245 at the top of a Signal Corps 
expenditure list, at $7,080,000 for SCR- 
245s; by way of comparison the same 
document estimated $6,450,000 for 
SCR-274 equipment. By the end of 1941 
production of the SCR-245 was in decline 
- it was no longer listed as “critical,” but 
production continued for two more years. 
In view of that, it is a safe bet that the 
1942 contract was the final one for the 
SCR-245. I have not found a unit cost 
for the BC-223 or the SCR-245, but the 
same document lists the procurement 
cost of the SCR-193 as $4,200; the SCR- 
245 must have been somewhat less 
expensive because the BC-223 isa smaller, 
lower power transmitter than the BC- 
19%. 

Restoration 

Unlike a lot of my acquisitions the BC- 
223 did not have to wait long. By 
December of 2000 I had the transmitter 
cleaned up, a power supply completed 
and had it on the air. Fortunately it was 
clean and had been in dry, rodent-free 
storage. The transmitter was unmodified 
— all original except for those missing 
tubes. Electrically it was in fine shape, 
working as soon as I applied power to it. 
The only restoration I had to do was 
cosmetic, because the paint on the front 
panel had not held up well. There were 
thousands (it seemed like thousands 
anyway) of pinhole sized spots of missing 


paint and I proceed to touch up of all of 
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them using an impossibly small artist’s 
brush and Rustoleum® Satin Black paint 
sprayed into the cap. Because the panel — 
markings are etched into the panel, it 
would have been possible to strip and — 
repaint it, but I prefer whenever I can to 
leave things as original as possible and I 
did just that with the front panel. From 
most angles the panel looks perfect, but — 
if the light is just right my touch up work ~ 
is visible. Lucky for me, in my installation — 
the light is never “just right” and the rig 
looks factory fresh. | 
My BC-223 has been flooded twice, — 
first in June of 2006, then again in 
September of 2011 (both “one hundred 
year floods). The transmitter moved with 
us to a new flood-proof location a couple 
of months later; it is one of only a few 
pieces of my radio gear, which had been 
flooded twice, and which I decided to 
keep. As I have investigated the BC-223 
in preparing this article I have been 
pleased with my decision to hang on to it, 
because there are some really interesting 
things about the transmitter, which | 
otherwise never would have known. 
Cleanup of the rig following each flood 
proceeded along the same lines and went 
like this: (another thanks to my brother 
David, KB2LRI, who spent several weeks 
helping me after each flood) we removed 
those covers and panels, which came off 
easily — the top cover held by snap 
fasteners and the rear cover in the case of 
the BC-223. Next, it got a spray-down 
with a 409® type cleaner and some 
scrubbing with various cleaning brushes, 
followed by a thorough pressure washing 
anda final water-hose rinse, then a partial 
dry-off using a leaf blower. We then sat 
the transmitter in the sun for whatever 
additional drying that would provide. If 
the above treatment sounds cruel and ~ 


unusual it is important to remember that 
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Following the second flood 
we repeated the cleanup as 
above. The only difference was 
that both meters, while frozen, 
did clean up (with a lot more 
effort) and work well, except 
that, sometimes: ‘the RF 
voltmeter will stick, buta little 
tap takes care of that. The front 
panel got a touchup for the 
third time and I re-sprayed 
most Hor the vest of the 


Figure 5: This is the 


the equipment had already been under 
water and that it was covered with a thin 
layer of silt. Also, there were literally 
hundreds of pieces that needed this 
process so it was, of necessity, a rather 
hurried affair. My homebrew power 
supply went through the same steps. The 
rig then sat until it came around in the 
final cleanup cycle, which both times was 
about six months. 

The final cleanup took several days of 
work using Q-Tips®, tooth brushes, 
DeoxIT® and a myriad of other small 
tools familiar to anyone who has worked 
on a dirty piece of vintage gear. The first 
flood corroded both meters beyond repair. 
I replaced the RF ammeter a DC 
milliammeter, which I rewired to read 
RF voltage, and the plate current meter 
with one requiring an external shunt to 
get correct readings. Fortunately, I was 
able to reuse the old meter faces on the 
replacement meters. The transmitter 
worked immediately when I powered it 
up again after all of this — there were no 
electrical problems at all, although I did 
have to touch up the front panel a second 
time, repeating my initial painting 
procedure. 
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BC-223 transmitter before 
restoration. “Thousands of spots” seems about right. 


transmitter using Rustoleum® 
Fine Textured Black paint. 
Hardware 

Per GM = 111-272, one of 
the SCR-245 technical manuals (more 
on manuals below), the BC-223 weighs 
34 pounds with one tuning unit. The 
transmitter seemed a lot heavier than 
that to me, so I weighed it and measured 
54 pounds, which is more what it feels 
like every time I have to move it. A 
possible explanation for this discrepancy 
is that due to the shortage of aluminum 
early in the war, I know that the SCR- 
245 was reworked, with some of the 
aluminum used in its construction being 
replaced with steel, but perhaps the 
manual was never corrected with the new 
weight — keeping documentation up to 
date is always a problem and the urgencies 
of the war would have made it even more 
difficult. The companion BC-312 with 
dynamotor is listed as weighing 40 
pounds. I no longer have any of that 
family of receivers, but 40 pounds seems 
a little low too. The weight error does not 
make much difference if you are installing 
it in a jeep, tank or command car, but 
this could cause serious problems if it 
were an aircraft set. The BC-223 has an 
unusual shape, measuring about 14 x 20 
x 8 inches, the shallow depth being key to 


fitting it into the cramped space behind 
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Figure 6: In this rear view of the BC-223, the protective cover for the 


12/24 volt switch 


is on the extreme left of the tube shelf. The interrupter is on the bottom, just to the 


left of the transformer in the center. 


the front seat in your scout car. I wondered 
why the BC-223 was so much shallower 
than the companion BC-312 until I 
checked and found that the receiver is 
actually an inch shallower than the 
transmitter. 

All of that weight had to come from 
somewhere - except for portions of the 
tuning units the BC-223 is built entirely 
of steel. There is no chassis. Instead there 
is a frame made of angle stock, to which 
the panels making up the cabinet are 
attached. The panels are attached using 
machine screws that go into self-locking 
nuts, which are brazed to the frame. The 
nuts are the slotted type - they are cut 
halfway through, deforming slightly when 
tightened, and because they are all-metal 
they can take the high temperature of 
brazing. And no lock washers are 


required, a logistical plus for the Signal 
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Corps and a relief to the maintenance 
techs. The cover, which gives access to 
the tubes is held in place by two snap 
fasteners and fits into a slot on the rear 
panel; on more than one occasion I have 
had to loosen screws on the rear panel to 
get the tube cover off. Inconvenient for 
me, but not life threatening - in the field 
this could be a real problem, but in the 
SCR-245 setup, the transmitter can be 
unlocked from its mount and tilted 
forward for access to the tubes, and to 
loosen those screws if necessary. 

The front halves of both the top and 
bottom panels are removable but several 
of the screws in the top panel of my BC- 
223 are frozen. Fortunately I have not 
had to remove that panel - the screws 
could be drilled out, but there is no 
reason to do so until I need access to any 


parts in that area. The side panels are not 
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Figure 7: The BC-223’s seven section variable capacitor, the MO sections are on the 


left. 


Figure 8, BC-223 Function Switch: The 
ceramic is nearly 4 inch thick, note the 
numbering of the lugs, the best thing in 
the world for circuit tracing. 


att 


removable but there is a small cover in 
the left-hand panel to provide access to 
parts in that area. The tubes are mounted 
on a shelf attached to the frame on three 
sides. The 801 and 46 sockets are ceramic 
and Bakelite 
transformers for the modulator, the 
interrupter (more on this below), and a 
number of capacitors are attached directly 
to the bottom plate. Other parts are placed 
wherever they fit and are reasonably 
accessible. Each part is identified with a 


number matching it with the schematics, 
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respectively. The 


which are marked with those numbers. 
The function switch (figure 8) is ceramic 
and each lug is numbered, which anyone 
who has puzzled their way through 
complex switch wiring can really 
appreciate. The manual shows the switch 
in all three positions - a nice touch for 
troubleshooting and for clarifying exactly 
how it all works. 

All of the parts are high quality as 
evidenced by their having survived two 
floods - the transformers in the modulator 
are hermetically sealed Chicago 
Transformer units that have just kept 
working - this is in contrast to the sidetone 
and driver transformers in my ART-13, 
both of which failed after only one flood. 
There is only one paper and one 
electrolytic capacitor in the BC-223, 
helping with reliability and making 
“changing all the caps” a lot easier - the 
other capacitors are Pyranol, mica and 
ceramic. Carbon resistors are always 
problematic and the transmitter has only 
seven, other resistors being vitreous 
wirewound units. The carbon resistors in 
my BC-223 are all still within spec. 

The tuning capacitor (figure 7) has a 
total of seven sections, three of which are 


used to tune the PA. Either two or four 
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right. 


sections are used for the MO, depending 
on the tuning unit. The capacitor is driven 
via a right-angle worm-type of drive and 
uses a tuning knob and dial lock identical 
to that on the BC-312. An end-plate on 
the capacitor in my BC-223 is date 
stamped May 14, 1942 (a Thursday). 

The non-RF wiring uses stranded wire, 
in a magnificent wire bundle. The 
insulation was unaffected by water and 
still looks factory fresh. The RF wiring in 
the transmitter compartment is done with 
bare tinned #10 wire, real overkill in a 
ham transmitter, but not ina military set 
likely to encounter some really nasty 
service conditions. 

The compartment supporting the 
tuning unit is made from aluminum and 
has nineteen banana jacks that mate with 
plugs on the tuning unit, which is held in 
place in the transmitter compartment by 


four snap fasteners. The tuning units 
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Figure 9: In the BC-223’s TU-18 tuning unit, rear view, the 
metal disks are part of the locking mechanisms for the 
variometer and variocoupler. The MO coil is on the lower 


have a steel front panel 
with an aluminum 
chassis. You have to 


| ee. se) =| really want to get inside 
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the tuning unit — there 
are 18 screws holding 
the front panel to the 
chassis and the four 
knobs have to come off 
too. The variometer 
and variocoupler 


knobs have dial locks. 
The plated 


oscillator coil is wound 


silver 


on a grooved ceramic 
form using, I believe, 
#12 wire — I did not 
think to measure the 
wire while I had the 
cover off and do not 
want to deal with those 
18 screws again. 
Circuitry 

Electrically the BC-223 is a simple rig, 
with an RF section consisting of two 
801s in a classic MO” (or crystal 
oscillator)-PA configuration and three 
46s in the plate modulator. The 801 and 


NEW RCA-S801 


TRANSMITTING 
TUBE 


A new tube of improved design 
and construction. It is inter- 
changeable with type 10 in ama- 
teur transmitters, but has con- 
siderably greater output, being 
rated at 600 volts maximum. The 
new RCA-801 has a carbon plate 
for greater dissipation and 2 
ceramic base. A thoriated tung- 
sten filament is used, operated 
at 7.5 volts. It may be operated 
at maximum rating at frequen- 
cies up to 60 megacycles, & 
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Figure 10: The 1935 Allied Radio catalog 
listing for the 801 said it was 
“Interchangeable with type 10, with 


carbon plate and a ceramic base.” 
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46 are directly-heated cathode types, 
which allow “instant on” operation of 
the tubes. The modulator uses a pair of 
the 46s in class B push-pull, which is 
driven by the third 46. 

The 801 was a refinement of the 10Y 
and can be traced back though the type 
10 to the UX210, which was announced 
in 1924. The 801 was not much used by 
hams - the only prewar QS7 article using 
the tube was in a 1936 issue, where a pair 
of 801s was used in the driver stage of a 
“UHF” transmitter. One reason for this 
lack of use has to be the price of an 801 
- it is listed in the 1935 Allied Radio 
catalog for $5.75 while a type 10 was 
$1.22, and 46s sold for as little as 59 
cents. 

The first stage is a shunt-fed Hartley 
oscillator, which can be switched to crystal 
control — any of four crystals can be 
selected. FT-171 crystals are used, which 
have %4 inch spaced banana plug type 
pins —the same type used in other military 
rigs, such as the BC-610. The final is a 
conventional class C stage, also shunt- 
fed, with a parallel resonant output circuit 
that has a variably-coupled secondary, 
labeled the “ANTENNA COUPLING” 
control, feeding a variometer, the “ANT 
IND” control, which adjusts the amount 
of inductance in series with the antenna. 
A rotary switch, the “ANT IND SW’, 
adds fixed inductance in series with the 
variometer. One meter displays antenna 
current while the second meter displays 
either the total plate current, or with a 
momentary switch, the oscillator plate 
current. Most of the RF components, 
except for the variable capacitor, are 
located within the tuning units. 

As with ARC-5/SCR-274 command 
transmitters, the master oscillator and 
final stages in the BC-223 are gang tuned 


and tracked, making initial tune-up of 
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the transmitter at once less exciting and 
easier on the final amplifier tube, because 
the final is automatically tuned to 
resonance (assuming the tracking is 
correct), and asa result, there is no chance 
for off-resonance high values of plate 
current - the unloaded plate current is 
around 60 mA. So an inexperienced (or 
highly stressed) operator cannot cook the 
amplifier tube. You tune up the rig by 
adjusting the tuning controls for 
maximum antenna current, which takes 
the plate current from its unloaded value 
up to about 120 mA. The trimmers for 
the oscillator and amplifier as well as the 
neutralizing capacitor are adjustable from 
the front panel of the tuning unit, making 
alignment (ata higher echelon, of course) 
of the transmitter easy to do. Alignment 
of the amplifier consists of verifying that 
the unloaded plate current does not go 
much above 60mA throughout the range 
of the tuning unit, and adjusting the 
amplifier trimmer if it does. 

There are three tuning units for the 
BC-223 - the TU-17 covering 2000- 
3000 kc, the TU-18, 3000-4500 kc and 
the TU-25, 3500-5250 kc. The overlap 
of coverage with the TU-25 seemed odd 
and it turns out that the TU-17 and TU- 
18 were furnished with the SCR-245, 
but the TU-25 was a “special order” 
item. This is from the BC-223 manual, 
pists ot Parts "9 Pagel? 8; tNocdn 7: 
“Transmitter tuning unit TU-25-A will 
be issued only as authorized for any using 
organization.” It seemed to me some 
organization(s) needed coverage above 
4500 kc, which this tuning unit would 
provide and this turned out to be the 
case. An Internet search turned up the 
following: “Tuning unit TU-25-A, 
covering frequency range 3.5 to 5.25 
Mc, issued only to Cavalry.”(2) That 


said, most of the old ads I have seen for 
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BC-223s offered the transmitter with all 
three tuning units. Mine had been issued 
with all three, which I know because it 
did come with calibration cards for each 
of them, with serial numbers matching 
the transmitter. 

With regard to the overlapping 
coverage, my guess is this: a non- 
overlapping TU-25 would have covered 
4000-6750 ke (at a frequency ratio of 
1.5:1, the same as the other tuning units) 
and the frequency range the cavalry 
wanted might have been split between 
two tuning units — a real inconvenience 
in heat of battle. Another possibility is 
that the transmitter could not meet output 
or stability requirements at higher 
frequencies, so the coverage was lowered 
until it would. 

I was fortunate to get only the TU-18 
with my BC-223 - the other units would 
not be useful but you would have to keep 
them, so as not to break up the set. I have 
this problem with my Navy RU-18 
receiver — I have ten coil sets for it, but 
only use one. I do have to keep them and 
they only take up shelf space! 

Negative bias is used to cutoff the 
tubes when in receive mode. Closing the 
key or push-to-talk switch removes the 
bias, turning on the tubes. In its SCR- 
245 configuration, in transmit mode the 
dynamotor runs continuously on CW 
and a keying relay activates the 
transmitter, mutes the receiver, and 
switches the antenna between transmit 
and receive. For voice both dynamotor 
and filaments are off until activated by 
the microphone PTT switch. As a result 
the operator is cautioned to wait for the 
dynamotor to be up to speed before 
speaking, or if it’s not possible to hear the 
dynamotor to “...count three slowly to 
yourself after pressing the button...” 


before talking, and further not to un-key 
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the transmitter before the dynamotor has 
come up to speed to prevent damage to 
relay contacts. Sound advice, but 
occasionally hard to follow on the front 
lines! This method for voice is typical of 
voice operation of contemporary military 
sets. It is a good idea because transmitting 
unless absolutely necessary is the last 
thing you want to do anywhere near the 
enemy, so keeping the filaments and 
dynamotor turned off 99% of the time 
makes perfect sense. 

The modulator is entirely transformer 
coupled, employing microphone, driver, 
and modulation transformers, and not 
many other parts. A good carbon 
microphone will easily modulate the BC- 
223 to 100%. Of course these days a 
carbon microphone with good output 
can be hard to find, and I am fortunate to 
have one. 

The 46s are all triode connected. I was 
curious about why the engineers decided 
on the triode connection, which opened 
up a whole new tube world for me - a 
search turned up the explanation, which 
was that it allowed using the same tube 
for both the driver and output stages, 
simplifying spares requirements, always 
important for the military (3,4). 

The 46, an RCA development, is not a 
tetrode, instead, in tube manuals it is 
listed as a “dual grid power amplifier,” 
that is designed to be triode connected - 
in the output stage the two grids are tied 
together but in the driver stage the second 
grid is connected to the plate. Here is an 
excerpt from the 1934 RCA tube manual: 

“A pair of 46’s in a class B output stage 
is capable of supplying an exceptionally 
large amount of virtually undistorted 
output power; while a single 46, operated 
in the driver stage as a class A amplifier, 
can deliver sufficient output power to 


drive the pair of 46’s in the output stage... 
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INPUT-CLASS A-ONE TYPE 46 
LATE VOLTS= set GRID VOLTS=~—33 
ee B~TWO TYP 


ATE VOLTS=300 GRID one ae 


Figure 11: This amplifier schematic using 
type 46s is from the 1934 RCA tube 
manual. This is the circuit used in the 
BC-223 modulator. 


For class B operation the grids must be 
tied together. With this connection the 
tube has an amplification factor so high 
that negative grid bias is not required. 
For class A operation the grid adjacent to 
the plate is tied to the plate in order that 
the tube will have a low amplification 
factor. In this case, negative grid-bias is 
required for proper operation of the tube.” 

This is exactly the setup used in the 
BC-223 modulator. The only bias applied 
to the output stage comes from returning 
the grids to the negative side of the 
filaments (negative 2.5 volts). 

I looked for other examples of “dual- 
grid” tubes and the only one that turned 
_up isthe 49, which isa dry-battery version 
of the 46 (2 volts/0.12A vs. 2 volts/ 
1.75A for the 46). A pair of 49s will 
produce about three watts vs. about 20 
watts for a pair of 46s. 

You could look at the 46 as a 
“configurable” tube — a distant ancestor 
to today’s Application Specific Integrated 
Citcuits (ASICs), but it seems \that 
advancing technology made the approach 
obsolete, and the idea sank without a 
trace - the Radiotron Designers Handbook 
(the fat 1953 edition) does not even 
mention dual grid power amplifier tubes 
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or circuits using them. Likewise the rest 
of my radio and engineering books from 
the period have nothing on these dual 
grid tubes. 

I wondered whether this circuit was 
used in broadcast sets of the period and it 
turns out that there is an easy way to 
investigate - there is an on-line database 
(5) where you can search for broadcast 
receivers using any particular tube or set 
of tubes. I searched for sets using three 
46s and found a total of 42, so the circuit 
was used, if only in relatively few radios 
(and none made by RCA). There were a 
further 94 models using a pair of 46s but 
a different driver tube. For comparison, 
a search for 6V6s turned up over 2,000 
models. 

The 46 was announced in May 1932 
QST as an audio tube and described in 
some detail as above. Naturally for hams, 
November 1932 QST had a two tube 
transmitter with the 46 pressed into RF 
service as the MO stage. Up to 1938 
there were about a dozen articles where 
the 46 was used, mostly in RF service. 
The final reference was a Stray showing 
how the 46 could be used as an actual 
tetrode — more ham ingenuity at work! 
This was the final reference to the 46, at 
least through the end of 1941. 

Another RCA development, the 6L6, 
was announced in May 1936 QST as an 
audio tube of a new design, the “beam- 
tube. November 1936 QST 


featured a two tube transmitter using the 


power 


new audio tube in (naturally) RF service, 
which I think, was the beginning of the 
end of ham (and military) interest in the 
46. 

[Editor's Note: Part 2 is scheduled for 
next month in ER #290!] 


ER 
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‘ The Restoration Corner 


Cosmos R-390A PTO Adjustment 
Tool 
By Chuck Felton, KD@ZS 
1115 S. Greeley Highway 
Cheyenne, WY 82007 


More Cosmos! 

I rebuilt another Cosmos PTO and 
this one was a learning experience. When 
the tracking adjustments have been 
randomly adjusted over their range, it 
becomes a “You can’t get there from 
here” situation. The interaction between 
adjustment screws is such that only a 
slight step-change between adjoining 
screws is mechanically allowed. A screw 
displaced significantly from the average 
can dominate several screws on either 
side. The solution is to preset all the 
screws in the middle of their range. This 
can be tedious. I drew up this tool after 
the fact, and if someone would build two 


sy Please send in your restoration topics and share them with all ER readers! 


and send me one, I would appreciate it. 

After the preset of all adjustments, i.e. 
zero your dial knob at 2.455 kc— then set 
endpoint at 3.455 kc. Now, sweep down 
in 25-kc steps, zeroing at each 25-kc 
point. Include over-travel adjustments. 
After the preset, you may not have to do 
this more than once. If the PTO hasn’t 
been worked on by more than 4 or 5 
people you may not have to do this at all. 

3 screws will appear in the adjustment 
window. Usually the center one will be 
the most sensitive but determine which 
one is and use that position for all 
successive adjustments. 

Good luck! 

1. 4-inch-long .095”OD brass tubing 
reamed at the end with #49 bit. 

2.#52, .063" bit with flat blade ground 
on plain end and glued in place. 

3. Back out adjustment screws past 


Coon About 4” Long 


<— .073” I.D. Reamed 
Back to About Here 


Figure 1: Cosmos Tracking Screw Adjustment Tool 
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.050" with a small screwdriver. 

4. Screw ‘em back in with tool. Tool 
will disconnect at .050" 

5. At least that’s the theory. 


[Editor's Notes: For more information 
on Cosmos PTOs, see: 

1. Calibration of the R-390A Cosmos 
PTO in ER #107, March 1998. 

2. Oh No! It’s a Cosmos PTO! By Chuck 
Felton, ER #278, July 2012.] 


High Quality Dial Cord 
By Chuck Felton, KD@ZS 


This dial cord is similar to what Collins 
used in the 1950s. It is flexible and has 
zero stretch, and is perfect for the long 
runs onsome Hallicrafters radios. Thanks 
to Rick Sitz for this information. 

Needed are the following items: 


* Bead stringing wire: 49 strand, stainless, 
nylon coated, .024 inch diameter 
¢ Crimp tubes 2x2 mm, silver plated, 
TCB20S-R (100) 
¢ Bead crimping plier: PLR-585.00 
I got the crimper and crimps at a shop 
in Cheyenne, WY, called Prairie Wind. 
The owner has a different brand of similar 
wire. The specifications Rick Sitz sent 
me are: “Beadalon,” 49 strand, .024" 
(0.61 mm), bright. 
The 49 strand is much more flexible 
than the 18 strand. 
To order call at: 307-632-3082 or 
order on the Internet web site, 
www.prairewindpaperandbeads.com. 
Hobby Lobby also has some of this 
stuff, but not all of it, at least not here in 
Cheyenne. 


Dear ER, 

“I am interested in knowing what the 
various mods were for RCAF -tagged radio 
equipment in the BC-348 and Command 
Set eras. For example, in the March 2013 
edition of Electric Radio (page 33) shows 
an RCAF Mod Tag with “B1” and “B2” 
stamped on it. An ue or is penned 
- Sggee 


telling what those mods actually were 
would be most useful for reference 
purposes. Similarly, the attached picture 
is of an RCAF Mod Tag on the front of 
my RCAF-tagged BC-348-R. It appears 
to be Mod A1. Can anyone help please?” 

73, Chris Bisaillion, VE3CBK, email: 
WESSEL eey atl ca 


ey 
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An HF Attenuator/Dummy Load 


By Richard Calhoun, W6ODZT 
PO Box 79241 
Corona, CA 92877 


richardcalhoun@hotmail.com 


The homebrew HF 10 dB attenuator 
and the 100-watt CW dummy load 
described in this article are economical to 
build. A painted, metal 1-pound coffee 
can is used as the housing. 

An attenuator is a device which reduces 
the amplitude of a signal. They are 
designed to work in a system with known 
impedance, such as 50 ohms. Most 
common attenuators are a network of 


three resistors, usually with three resistors 
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Figure 1: HF Attenuator/Load, 100 Watts CW or 300 Watts SSB 


ina “T” network or a “Pi” network. The 
attenuator to be described here is a T- 
network. It is designed for low input and 
output SWR in a 50 ohm system. It 
reduces the signal to one-tenth of the 
applied signal which is about 10 dB. It 
can handle 100 watts continuously and is 
easily built. 

A dummy load is a coaxial noninductive 
resistive device used to test transmitters 
and amplifiers with minimum radiation 
of the signal and low SWR. 

Modern HF transceivers need to feed a 
low SWR load to operate properly. I 
needed to reduce the output power to 
about ten watts and do this without 


June 2013 


excessive SWR. 

The described power attenuator was 
needed to reduce the transceiver power 
output so that the correct power input 
could be applied to a linear amplifier. A 
Class AB2 linear amplifier usually 
requires about 10-20 watts of drive. My 
HF transceiver output is at least 100 
watts, SSB. The output of this attenuator 
can also be used for making local contacts 
where higher power is not needed. An 
attenuator is also needed to obtain a 
realistic sample of a transceiver’s output 
signal for analysis. If you terminate the 
output of the attenuator with a 20-watt 
load, it becomes a very good dummy 
load. 

However, if you only need a 100-watt 
CW dummy load that will handle 300 
watts SSB, then I will describe how to use 
the same construction techniques as are 
used to build the attenuator to build a 
dummy load. 

Commercial power attenuators are 
expensive and I am Scottish by heritage, 
so why not build one myself? Resistors 
configured in a T-network should work. 
They should not cost a bundle either. 
The challenge was the power 
requirements. I dislike devices that will 
limit me to a few seconds of use before 
smoke occurs. Five watt resistors are about 
fifty cents each. My goal was at least 100 
watts CW (continuously), which should 
be adequate for SSB usage. 

The first step is to determine the 
resistive values for each leg of the T- 
network. The information for the values 
of resistors for various attenuator values 
are in the ARRL Handbook, Chapter, 
Component Data and References.” The 
values listed for a 10-dB attenuator are 
26.0 ohms and 35.1 ohms. The two 

Electric Radio #289 


resistors that make up the top of the “T”’ 
are 26.0 ohms and the vertical leg is 35.1 
ohms. It is the input resistor and the 
resistor to ground that dissipates the 
power; the output resistor is in series 
with the output and, therefore, does not 
handle much power. I decided on 5 watt 
resistors and if you use fifteen 390 ohm 
resistors in parallel, the resulting value is 
26.0 ohms. If you parallel eleven 390 
ohm resistors, the value is 35.5 ohms. 
That should be close enough to 35.1 
ohms for this application. If you parallel 
two 47 ohm, 5 watt resistors for the 
output leg, the value is 23.5 ohms. This 
is 2.5 ohms from the desired 26.0 ohms 
but it is close enough for this application 
and it will handle the 10 watts output. 
These 28 resistors cost less than $15, so 
the cost is reasonable. 

If you are interested in a dummy load 
only, you simply use two of the first 
resistors described in series to ground. 
This will provide 52 ohms at over 100 
watts CW. 

The next consideration is how to build 
this device to be HF compatible with low 
SWR with somewhat constant impedance 
over the HF range, up to 30 MHz. Coaxial 
transmission line impedance is 
determined by Z= 138 log (b/a), where b 
is the inside diameter of the outer 
conductor and a is the outside diameter 
of the inner conductor. 

A 1 pound coffee can is 3.75 inches in 
diameter, which will be the outer 
conductor. I made the inner resistor 
structure of about 1.75 inches. This is a 
characteristic impedance of 45.7 ohms— 
or nearly so. An inner diameter of 1.6 
inches calculates. to. 1), ohms: ) [he 
problem is finding the theoretical 
electrical diameter of two groups of 
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Figure 2: The conductor rings and the 
first set of resistors have been mounted. 


paralleled resistors mounted in a ring? I 
chose to go with 1.75 inches because it 
will allow space between the resistors for 
cooling. I decided to make the inner 
resistive structure by parallel resistors on 
1/8 inch copper tubing rings for good 
heat conduction. These three rings are 
shown in figure 2. A more economical 
approach is to use #10 or heavier copper 
wire available at Home Depot and you 
can buy a short piece whereas copper 
tubing is usually purchased as 25 foot 
lengths or longer. I happened to have 
some tubing so I used that. 

I discovered that the actual sequence of 
assembly was important to produce a 


a 


Figure 3: First resistor configuration has 


been completed. 
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Figure 4: Soldering the Second Resistor 
to the First Assembly 


transmission line like structure. Figure 2 
also shows the input resistor consisting 
of 15 resistors. These are spaced around 
the ring with somewhat uniform spacing 
of about 1/8 inch between resistor bodies. 
All the resistors are soldered to the first 
ring; the soldered ends cut off; and then 
the other ends of the resistors are soldered 
to the second ring with the same spacing 
as shown in Figures 3 and 4. The ends of 
these resistor leads are then cut off. 

Measure the device with your 
ohmmeter to verify that all the resistors 
are soldered properly and the resistance 
is 26 ohms. Figure 5 shows the eleven 
resistors soldered to the second ring with 
some spacing between the resistors. The 
spacing is somewhat irregular with two 
gaps on either side of the ring. Because of 
the existing soldered resistors, the spacing 
could not be regular. Cut off the resistor 
leads that are now in the center of the 
ring. Figure 5 shows the completed three 
ring structure for the input resistor and 
the grounded leg resistor. 

Figure 6 shows the two output resistors 
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Figure 5: Completed Three Ring 
Structure 


A. 
TS 


Figure 6: Adding the Two Output 
Resistors for the 
Configuration 


Attenuator 


attached to the center ring. Use your 
ohmmeter to measure each of the resulting 
three resistors. 

If you are building a dummy load, use 
fifteen resistors instead of the eleven 
resistors. There are no output resistors 
needed. 

The next step is to solder a cross 
conductor onto the first ring with a center 
tap pointing at a right angle from the 
ring outward. I used #14 solid wire for 
this. The tap wire should be about one 
and a half inches long as shown in figure 
oS 

The next step is to paint the coffee can 
and then drill the needed holes. I placed 
the resistive structure into the can and 
discovered that the UHF connector would 
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Figure 7: This shows the cross conductor 
that goes to the input connector. 


have to be mounted with self-tapping 
sheet-metal screws from the outside of 
the can. My hand could not fit to hold 
the nuts if regular machine screws were 
used. Drill the five holes for the UHF 
connector. Ensure the four mounting 
holes are the right size for the self-tapping 
screws. You need to insert the resistive 
structure into the can with the tap wire 
through the center hole for the UHF 
connector, and then solder the connector 
to the tap wire. This will position the 
structure away from the top of the can, 
which is good for minimum capacitance. 
Before you solder this connection, inspect 
the position of the output resistors as if 
the UHF connector was soldered. Drill a 
hole for the BNC output connector and 
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the tap wire 
protruding through 
the end of the can. 
Using self-tapping 
screws, mount the 
UHF connector. 
Then solder the 
output resistors to the 
BNC connector. This 
will fix the position of 
the resistive structure 
in the can. Carefully 
locate and drill two 
holes on opposite 
sides of the can for 


the grounding cross 
wire that will be 
soldered to the third 
ring. I used two 4-40 


$$ I machine screws and 
Figure 8: The grounding cross conductor (vertical wire in puts with two solder 


photo) attaches to the can sides. lugs. A piece of #14 


wire was soldered to 
the lugs and then to 
the copper tubing 
ring. Figure 8 shows 
the assembled unit. 

I was still concerned 
about heat as this 
attenuator was going 
to dissipate about 100 
watts of power. I 
happened to have a 
small 5 volt muffin fan 
that would fit into the 


oo. end of the can. I had 
Figure 9: A muffin fan is mounted to the lid with vent holes the plastic coffee can 


and a power connector. lid so I mounted the 
mount it. It will be connected later. Itis | fan on it. I mounted a small power 
not needed for the dummy load. Insert connector next to the fan. I drilled seven 
the resistor structure into the can and = %4-inch holes so that the fan could pass 
proceed to solder the UHF connector to _ air as shown in figure 9. This is not ideal 
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since the lid just holds onto the can 
opening, but I was hopeful that it was not 
necessary except for CW tune ups. 

If it is needed, I will epoxy the lid to the 
can. I mounted the fan to pull the air 
through from the other end of the can. I 
had to drill a bunch of holes around the 
other end of the can. Originally I thought 
the attenuator would sit upright, however, 
the fan addition caused the horizontal 
position to be more effective. I made the 
two copper rings/feet from some stock I 
bought from RF Parts for a very 
reasonable price a while ago. Coat hanger 
wire could be used. I used epoxy to affix 
them to the finished attenuator as shown. 

T also built a 10-watt, 50-ohm dummy 
load. It consists simply of four 200-ohm, 
5-watt resistors wired in parallel in a 
small aluminum box (1 5/8" x 2%” x 2 
3%”). Multiple quarter-inch holes were 
drilled in the box to allow heat to escape. 
One end of each resistor the lead was cut 
3/4-inch long and soldered to a solder 
lug. All four solder lugs were mounted 
with one 6-32 machine screw that was 
positioned in the center of one end of the 


box. The resistors were positioned as 
four corners of an imaginary box, evenly 
spaced. The remaining four resistor leads 
were left long enough to solder to the 
BNC connector on the other end of the 
box. They were angled evenly to make 
the distributed inductance uniform. 
Because these inductances are in parallel, 
the inductance is minimized. 
Input Impedance 

After all that soldering, how does this 
attenuator perform? I used an Autek RF 
Analyst and the following table shows 
my RF input impedance test results. The 
last column simulates a RF linear 
amplifier with high grid impedance 
shunted by 100 pF. This should be a 
valid test since the capacitance reactance 
is much less than the grid impedance 
across it. The 100 pF shunt capacitor is 
recommended in the ARRL Handbook 
for amplifier grid circuits. I will design 
the grid input impedance for an input 
SWR of 1:1 or less to optimize the input 
attenuator impedance. You may notice 
that under worst-case conditions of open 
and short terminations, the resulting 


1.3 — 42 1.2 — 64 
1.3 — 62 
1.3 — 62 


Table 1: RF Input Attenuator Test Results 
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Table 2: Temperature Rise Over Time Without Fan 


SWR is not unreasonable. 
Attenuation 
Now what is the attenuation of this 
device? The ability to measure this was a 
problem for me since my best test 
a Tektronix 2465 
oscilloscope. It is a 400 MHz scope and 


instrument is 


it does have peak amplitude measurement 
cursors. Attenuation must be measured 
in known impedance system, such as 50 
ohms. In this case the generator must 
have an output impedance of 50 ohms, 
and the load placed on the attenuator 
must be 50 ohms. My test setup was not 
ideal but is close enough for an indication 
of the attenuation value. My test result 
results were that the attenuation varied 
from -10.4 dB at 1.8 MHz to -10.2 dB at 
30 MHz. With the scope I measured the 
input voltage to the attenuator and then 
moved the scope probe to a tee on the 
output of the attenuator across the load. 
The voltage ratio was calculated, the log 
base 10 of this value found, and the result 
multiplied by 20. The repeatability was 
about +/-0.1 dB. 

These measurements should be made 
with power meters or an attenuation 
measurement system for better accuracy. 
For my application the actual attenuation 
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values are not as important as flatness 
over the HF frequencies. Table 1 indicates 
the attenuator is quite flat over the HF 
range and the scope measurements 
verified this adequately. 

Heating Tests 

The heat generated by power 
dissipation was measured under two 
conditions — with or without the fan. For 
the first test I removed the fan and left 
the end of the unit open. 

I used a meat/kitchen temperature 
probe type thermometer that is a dial 
indicator and its scale stops at 220 degrees. 
The temperature is hottest at the top of 
the unit and this is where I placed the 
temperature probe. Its position was the 
same for all measurements within the can 
and not in contact with the can. Be 
careful not to have the metal temperature 
probe come in contact with the current 
when measuring. The power was 
generated by a 60 Hz Variac and 
monitored with a voltmeter. The 
resistance is 52 ohms. In the table below, 
“CW” is defined as key down continuous 
or tuning up. Table 2 shows the rise in 
temperature from ambient over time 
without a fan. 

I do not know the temperature 
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|G0 volts _| 69.2 wattsCW [85° | 148° | 164° [166° | 166° 
176° 


Table 3: Temperature Rise Over Time With Fan 


specifications of the resistors The wattage 
of 5 watts each would indicate greater 
than 100 watts total for the network. 
However, the heat is contained within 
the unit and it increases with time, so the 
temperature rises which will change the 
resistance of the resistors. 

These test results show that the 
attenuator will operate CW key-down at 
30 watts without a fan continuously. It 
will not overheat at 48 watts for about 5 
to 7 minutes continuously. The 
if used 


continuously for over 5 minutes at 69 


attenuator will overheat 


watts or for over 4 minutes at 100 watts. 
These findings are useful when 
considering CW key-down testing or 
tuning up. For normal SSB usage the 
actual power is about 30% of CW so you 
could triple these test results for operating 
SSB. Therefore, the attenuator is useful 
at 100 watts SSB without a fan. During 
testing it was realized that additional 
cooling would have resulted if I had 
drilled holes on the top of the horizontal 
can because the top of the unit was 
significantly hotter than the bottom 
surface near the bench-top. 

The next series of heating tests were 
performed with the fan attached and 
operating. The power was applied and 
the temperature was recorded every five 
minutes at each of the four power levels. 

The fan did make a big difference in 


the temperature rise over time. As you 
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can see from table 2, the attenuator will 
handle 100 watts CW for twenty minutes 
or longer. The top of the device is hot 
enough to hurt your hand after 20 
minutes of 100 watts applied power. I 
don’t think there is any need for most 
applications for 20 minutes for CW key- 
down or tuning tests. For SSB application 
it can handle 200 -300 watts without 
getting very hot because the effective 
power is 1/3 of the CW power. 

This power attenuator meets all of my 
requirements. I have the choice of keeping 
the fan at all times or just attach it when 
using CW at higher power. For SSB 
applications, such as driving a linear 
amplifier, this device will work without a 
fan and it can do so without overheating. 
It has low SWR and that is important for 
your transceiver. Another application for 
this attenuator is that of a 100 watt 
dummy load. Just remember to attach a 
10 watt load to the BNC output jack for 
best results. 

If you wish to build just adummy load, 
you can build one by assembling two of 
the first structures using 15 of the 390 
ohm 5 watt resistors. Each of these is 26 
ohms and, if built like this attenuator 
where they are in series, the result is a 52 
ohm dummy load with over 100 watts of 
power handling capability. 


ER 
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AM pst Net: Sunday mornings, 8:30AM local Eastern time, 3835 kc. QSX W2DAP. Friendly format. 
Antique Wireless Association AM Net: Sunday afternoon, 4PM EST, 3837 kc, QSX David, KA2J 
Arizona AM Nets: Sat & Sun: 160M 1885 kc @ sunrise. 75M 3855 kc @ 6 AM MST. 40M 7293 kc 10 AM MST. 6M 
50.4 Mc Sat 8PM MST. Tuesday: 2M 144.45 7:30 PM MST. 

Boatanchors CW Group: QNI “CQ BA or CQ GB” 3546.5, 7050, 7147, 10120, 14050 kc. Check 80M winter nights, 
40 summer nights, 20 and 30 meters day. Informal nightly net about 0200-04002Z. 

California Early Bird Net: Sat. mornings @ 8 AM PST on 3870 kc. 

California Vintage SSB Net: Sun. mornings @ 8AM PST on 3860 +/- 

Colorado Morning Net: Informal AMers on 3875 kc daily @ 6:30 AM MT and 3:30 PM MT, QSX K®OJ 

Collins Collectors Association Nets: Sunday, 14.263 Mc @ 2000Z. Informal Tue. & Thurs. eve. 3805 kc @ 2100 ET. West 
Coast 75M net, 3895 kc 2000 PT. 10M AM net 1800Z, 29.05 Mc Sunday, QSX 1700Z. CCA First Wednesday AM Night 
monthly, 3880 ke starting @ 2000 CST, or 0200 UTC. 

Drake Technical Net: Sunday 7238 kc, 2000Z. QSX Jeff (WA8SAJ), Mark (WB@IQK), Doug (WIDCQ), Bob (W4WTO), 
Evan (K9SQG) 

Drake Users Net: Check 3868 kc, Tue. nights @ 8 PM ET. QSX Evan (K9SQG) 

DX-60 Net: Meets on 3880 Kc @ 0800 AM, ET on Sun. QSX op is Mike (N8ECR), with alternates. 

Eastern AM Swap Net: Thu. evenings on 3885 kc @ 7:30 PM ET. Net is for exchange of AM related equipment only. 

Florida AM Group: Sunday morning round table, 7:30AM ET, 3675 kc. QSX Maury, N4GUI. Pre-net check in 7:00AM 
ET, QSX Warren, WIGUD. : 

Fort Wayne Area 6-Meter AM net: Meets nightly @ 7 PM ET on 50.58 Mc. Another long-time AM net, meeting since the late 
‘50s. Most members use vintage and homebrew equipment. 

Gulf Coast Mullet Society: Thu. @ 6PM CT, 3885 kc, QSX control op W4GCM in Pensacola. 

Grey Hair Net: A continuous active net since 11/24/1953! 160 meter AM Tue. evening 1945 kc @8:00 PM EST and 8:30 EDT. 
Heathkit Net: Sun. on 14.293 Mc 2030Z right after the Vintage SSB net. QSX op W6LRG, Don. 

K1JCL 6-meter AM repeater: Operates 50.4 Mc in, 50.4 Mc out. Repeater QTH is Connecticut. 

K6HQI Memorial 20 Meter Net: Flagship AM net 14.286 Mc daily for 25+ years. Check 5:00 PM Pacific Time. 

Lake Erie Boatanchor CW Group (LEBN): Saturdays @9 AM ET on 7092 kc. QSX op Ron (W8KYD) or Jeff (K3KYR) 
Midwest Classic Radio Net: Sat. morning 3885 kc @ 7:30 AM, CT. Only AM checkins. Swap/sale, hamfest info, tech. help are 
frequent topics. 

Mighty Elmac Net: Wed. nights @8PM ET (not the first Wed., reserved for CCA AM Net), 3880 +5 kc. QSX: N8ECR 
MOKAM AM’ers: 1500Z Mon. thru Fri. on 3885 kc. A ragchew net open to all interested in old equipment. 

Northwest AM Net: AM daily 3870 kc 3PM-5PM winter, 5-7 PM summer, local. 6M @50.4 Mc. Sun., Wed. @8:00 PM. 2M 
Tues. and Thurs. @ 8:00 PM on 144.4 Mc. 

Nostalgia/Hi-Fi Net: Started in 1978, this net meets Fri. @7 PM PT, 1930 kc. 

Old Buzzards Net: Daily @10 AM ET, 3945 kc in the New England area. QSX op Paul (W1ECO) 

Old Military Radio Net: East coast, Sat. mornings starting 0500, 3885 kc +/- QRM. QSX Ted, W3PWW. It isn’t necessary to 
check in with military gear, but that is what this net is all about. Late checkins are welcome. 

Southeast AM Radio Club: Tue. evening swap, 3885 @7:30 ET/6:30 CT. QSX op Andy (WA4KCY), Sam (KF4TXQ), Wayne 
(WB4WB). SAMRC also for Sun. Morning Coffee Club Net, 3885 @ 7:30 ET, 6:30 CT. 

Southern Calif. Sun. Morning 6 Meter AM Net: 10 AM on 50.4 Mc. QSX op is Will (AAGDD). 

Swan Nets: Users Net Sun 2100z 14.293Mc+/- QRM. QSX op rotates Jim (WASBDR), Ron (KC7PSY), Bill (W4WHW), 
Jay (WBOMWL). Tech Nets: Mon 2300z 14.252Mc QSX op Steven (KB7BGS) / Sat 2-4pm ET 7.235Mc QSX op Stu 
(K4BOV) 

Texoma Trader’s Net: Sat. morning 8:00AM CT 3890 kc, AM & vintage equip. swap net. 

Vintage SSB Net: Sunday 1900Z-2000Z 14.293 & Wednesday 0300Z. QSX Lynn (K5LYN), or Adolph (WASIGG) 
or Vince (WB4BPS) 

West Coast AMI Net: 3870 kc, Wed. 8PM Pacific Time (winter). Net control rotates: Brian (NIGQ) Ist Wed, George 
(WAGHCX) 2nd Wed, Sharon (K6IRD) 3rd Wed, Ron (W6OM) 4th Wed, Vic (KG6IC) if Sth Wed in a month. 
Westcoast Military Radio Collectors Net: Sat. @ 2100 Pacific Time 3985 kc +/- QRM. QSX W7QHO. www.mrcgwest.org 


West Coast Vintage Military Radio Net: Sunday at 8 AM local Pacific Time, 3974 kc AM 
Wireless Set No. 19 Net: Meets second Sun., monthly, 7270 kc (+/- 25 Kc) @ 1800Z. Alternate 3760 kc, +/- 25 kc. QSX Dave 


(VA3ORP). 
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Advertising Information | 
Subscribers receive 1 free 20-word ad per month. Extra words are 20 cents. Ads 


run ONE month unless otherwise requested. “For Sale” or “Wanted” and all of your 
contact information counts as 6 words. That leaves 14 words for the description. 
Hyphenated and slashed words/numbers count as 2 words. Please count the 
words in your ad as described above, and if you are over 20 words, send 
payment for the extra words at .20 each. Note: Not all readers use email, so 
include phone numbers if a response is desired. To avoid disappointment, don’t wait 
until the last day to submit new ads. Non-subscribers: No Free Words. $5.00 


minimum for each ad up to 20 words. Each additional word is 50 cents. 


Please Call or Write for Display Rates 


| VINTAGE EQUIPMENT ONLY! | 


ER 
PO Box 242 
Bailey, Colorado 80421-0242 


SERVICE FOR SALE: Repair and 
restoration on all vintage equipment; over 
50 years of experience. Barney Wooters, 
W5KSO, 8303 E. Mansfield Ave., Denver, 
CO 80237. 303-770-5314 


MANUALS FOR SALE: Military Radio 
manuals, original. & reprints. List for 
address label & $1.50. For specific 
requests, feel free to write or (best) email. 
Robert Downs, 2027 Mapleton Dr., 
Houston, TX 77043, wa5cab @cs.com 


FOR SALE: Speakers/ Modern /Military/ 
Antique/ Microphones and Some Nice 
Boat Anchor Rreceivers. Howard Felder, 
301-320 3028 


FOR SALE: T-368 transmitter, unmodified, 
excellent condition, located in NC. Also 
two Westinghouse MW2 RF units. Make 
Offers. John, W7KPB, 910-603-5254 
W7KPB @hotmail.com 


FOR SALE: Hallicrafters FPM-300 MKIl, 
wonderful working vintage transceiver in 
very good condition! Original manual and 
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Telephone: 720-924-0171 
FAX (call first): 303-838-3665 
Ray@ERmag.com (Email ads OK) 


mic included. Prefer pickup, $400. Doc, 
W3F YA, 8923 Reisterstown Rd, Baltimore, 
MD 21208, 410-484-1103 


FOR SALE: Millen 90800 exciter with coils. 
RME-9D with corner speaker. RME-22A. 
Collins: 312B-4, 516F-2, DX Engineering 
LC132S Speech Processor, 32S-1 parts 
set, R390 VFO, NIB. DX-100 modulation 
transformer. Crosley Pup. National SW5 
Thrill Box with coils. Signal Corps CS-137 
with 58 crystals. Kenwood TS-450. Plate 
transformers. Swinging Choke. Modulation 
transformers, 60-500 watts. Tubes: 801, 
813, 701A, 304-TL, 45, 2A3. Viking Il 
parts set. George Stevens, WOATA, PO 
Box 707, Longmont, CO 80502. 303-776- 
9036, vintagegs663 @ gmail.com 


FOR SALE: Retiring Amateur Radio 
Workshop: Top Brand Test Equipment 
and Accessories (i.e. Ballantine, BK, Dyna- 
Jet, EICO, Heathkit, Heath/Zenith, Knight, 
Simpson, and VIZ). For list, contact Don 
Hudson KA1TZR, dgh1927@gmail.com 
or 203-966-2859 
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Thermatrons 
3. Inside the Thermatron 


Numbering Systems, 
Bases, Bulbs 


_5. Thermatron 
_ Characteristics 
6. Keeping the 
Filaments Lit 
7. Thermatron 
_ Homebrew Techniques 
8. Designing with 
Triodes 
: 9. Designing with 
ee entodes 
Grayson Evans _ 10. So Many 
M : 
TA2ZGE/KITUN Thermatrons, So 
Little Time 


~ Experimentation 


Rediscover the fun and magic of building electronic circuits with 
thermatrons (vacuum tubes). This book has everything you 
need to know about the art and science of thermatron design 
and construction. It pulls together, in one easy to read book, 
thermatron types and characteristics, thermatron homebrew 
techniques, and how to design audio and RF triode and pentode 
circuits. The book is 233, 8.5 x 11” pages, packed with 
hundreds of photos, schematics, diagrams, charts, and 
formulas. Grayson Evans, TA2ZGE/KJ7UM has been licensed 
since 1962, grew up on thermatrons, spent 40 years in the 
electronics industry, and is bored to death with solid-state! 


NOW Available from the Electric Radio Bookstore! 
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9 Direct-Digital VFO Kits with Companion Amplifier for Tube Rigs! 


15 


12C13C14 


¢ New! EFJ Valiant band-switched overtone software, specifically designed to band- 

switch the correct bands and display the correct overtone! 

¢ Buffer Amplifier drives DX-40, DX-60, Harvey-Wells Bandmaster, HT-40, 2NT, 
T-60, Valiant land 2, Adventurer, Challenger, Eico and many other tube rigs. 

¢ VEO Based on May 2008 QEX and June 2011 CQ articles 

¢ All Surface-Mount Parts Pre-Installed, 100 kHz to 30 MHz coverage, CAL, RIT, 

and Transmit Offset 

¢ Highly Stable and Accurate with Display and Shaft Encoder Included; Low Phase 

Noise, Flash Memory Storage for Frequency Configurations 


See www. WA1FFL.com for articles, ordering and technical information 
James D. Hagerty, WAILFFL, Hagerty Radio Company 
64 Nonquit Lane, Tiverton, RI 02878 


L 401-624-4739 j.hagerty@att.net 


y 


FOR SALE: GRC-19 Radio Set in very FOR SALE: 1940 to 1975 military radio 
good cosmetic and operating condition, equipment, such as 274-N ARC 5, ART- 
including T-195 Transmitter, R-392/URR 13s, BC191s/375s. Tube type power 
Receiver, MT-851 Mount, LS166/U supplies, lot to high voltage, other models 
Speaker, M29B/U Microphone and CX- _— SP-600, Navy receivers — RBB, RBC, etc. 
2583/U Power Cable Receiver recently Very large variety of miscellaneous 
re-tubed, transmitter’s tubes tested and equipment collected by former Navy/Air 
replaced where necessary. Alignment/ Force Radio Technician Stan Bryn, USS 
adjustments may be required. Hard copy = Alabama. Have several tons of equipment 


and .pdf manuals’ included. to sell. StanBryn@yahoo.com, call 9 AM 
rwboyd @distributel.net 613-722-4098 to 6 PM Mountain time, 575-838-7304 


FOR SALE: Heathkit IM2420 Counter, FREE: Many styles of new toggle switches, 
$40. TenTec 4229 Antenna Tuner, $40. LEDs, other items. Lee Fertik, 954-425- 
Astatic Silver Eagle Mic, $20. Art Hogrefe, 4321 

NSFEB, 3140 Sheffield Dr, State College, ~~ FOR SALE: Halicrafters SX-62 receiver. 


i. f Wane @Vven tin Please see last month’s ad for more items. 
arthogrefestatecollege @ verizon.ne Bill Kalcik. 608-253-9855 
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Estate Purchase 
Consignment 
Finder’s Fee Available 
SOLD FOR YOU, LLC 
Established 1998 
John Wieder, KOJY 

62639 Ohim Road, Montrose, CO 81403 
970-249-2751 or Email: djwieder@q.com 


FOR SALE: I’m sinking in too many boat 
anchor radios, help if you can! Howard 
Felder, 301-320-3028 


FOR SALE: QST Magazines: 1948 
Complete, 1949 Complete, 1952 
Complete, 1953 Complete, 1957 
Complete, 1958 No July, Have Years (Not 
Complete) 60-61-63-64-65-67, 1973 No 
Dec, 1974 Not Complete, 1975 Complete, 
Most Good Some Fair. Parting Out BC- 
610, Made 1949 By Bogen, Looks Good, 
Had Very Little Use. Was taken apart to 
get out basement and never put back 
together. Call or Email for Prices. Randy, 
K4RHH, rwcradiocollector@ gmail.com 
434-239-6127 


FOR SALE: Hammarlund S-100 speaker 
in nice, original condition, $60/best offer. 
Photos available via email. Dave, 
ke2ge @ yahoo.com 


FOR SALE: Kenwood TS900 transceiver 
with power supply and mic. Looks and 
works very nice, $350. Ed Fluhe, 
WA7DAX, 1649 E Stratford Ave, Salt Lake 
City, UT 84106 801-598-9217 


FOR SALE: Heathkit DX-100 front panels. 
Brand new, color matched & silk-screened. 
Picture available. $90.00 + shipping. Walt 
Korab, 570-421-8371, w3fnz @ verizon.net 


FOR SALE/TRADE: Collins manuals 
(original): KWM-2, 30L-1, 32V-2, 51S-1, 
75A-1, 75S-3B/C, others. NI4Q, POB 
690098, Orlando, FL 32869. 407-351- 
5536, ni4q@juno.com 
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FOR SALE: Collins S-Line dust covers, 
two-tone Collins gray fabric. Others custom 
made, reasonable prices. 
Robin63 @ comcast.net 


FOR SALE: Obsolete Triplett meter, tester 
and hardware parts. Need Triplett number 
from manual. Unused stock. Bigelow 
Electronics, PO Box 125J Bluffton, OH 
45817-0125 


DRAKE PARTS FOR SALE: New spun 
inlays for the B Line or TR4 main knob, $6. 
Also sell new pointer knobs. Alan, KC9YS, 
630-879-1132 after 7pm 


FOR SALE: ATAS Antenna Reparr. If yours 
died, I'll fix it. Inexpensive repair - factory 
doesn’t work on ‘em. Tom, WMEAJ, 
daileyservices @ qwest.net 303-455-0889 


QUARTER CENTURY WWKELESS ASSOCIATION, INC. 


Licensed at least 25 years ago ? 
And licensed now ? 


Then you should belong to the 
Quarter Century Wireless Association 


QcWA, Inc. 

8400 NW 115th Avenue 
Ocala, FL 34482-1098 
USA 
Wwww.qcwa.org 
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and are available in three versions: 


guarantee. 


FOR SALE: West Coast Service Pro: Tx, 
Rx, Modulators, PS overhaul. AM, CW 
tube type only. FCC Commercial License. 
Larry, W6WUH, 707-874-1000, 
CaptL @ Sonic.net 


Test Equipment Repair and Sales: 
Cushman Monitors, HP-410C, HP-410B, 
Logimetrics and AUL Industries RF Signal 
Generators. Service—Sales—Parts, http:/ 
/www.kiss-electronics.com, W7DUZ 


FOR SALE: Johnson 500 completely 


restored, new face, power supply and RF 
deck cases repainted, just beautiful. 
$6,000 Chuck Hurley, K1TLI, 508-965- 
7400 


FOR SALE: Electronics Stuff, reducing 
my 50 yr. collection of radios, meters, 
instruments, wire and lots of parts. If you 


ZIM ELECTRONICS INRUSH CURRENT LIMITERS 


Inrush Current Limiters are now available from the Elec- 
tric Radio Store or on-line! These inrush limiters were 
reviewed in the September 2004 issue of Electric Radio 


Model AB-1 (With Pilot Light) ............ 
Model AB-1M, (With Voltmeter) ...............000 
Model AB-300M, with meter, 300 watts (2.5 ame x 120} 
ly Wades On ee bo Ale i ; 
Shipping, each limiter .................ccsscseseees 
(Overseas customers please ask for shipping quotes.) 


The Inrush Limiter provides a gentle, slow startup for 
your valuable vintage radio equipment. They also reduce 
the line voltage closer to original design values due to the 
voltage drop across the limiter element. AB-1 and AB- 
1M are 150W. All models come with a full money-back 


Model AB1-M 


Electric Radio Store 
720-924-0171 


repair or build, | may have what you need 
reasonable. Call anytime, 330-876-0529 


FOR SALE: BC-610-I, two left. $1,200 
and $1,100. Pick up only in Mesa, AZ. 
George Portell, 3212 N 83rd St, Mesa, AZ 
480-986-5797 w8qbg @yahoo.com 


FOR SALE: Military connectors are our 
specialty. Please call for availability and 
price. William Perry, 702 (rear) Beechwood 
Road, Louisville, KY 40207 502-893-8724, 
FAX 502-893-9220 


FOR SALE/TRADE: Transmitting/ 
Receiving tubes, new and used. LSASE 
or email for list. WANTED: Taylor F52, 
8008, TR40M and Eimac 100!IG. John H. 
Walker Jr., 13406 W. 128th Terr., Overland 
Park, KS 66213. PH: 913-782-6455, E- 
Mail: jwalker83 @kc.rr.com 


Lance Borden, WB5REX 
13911 Kensington Place 
Houston, TX 77034 


Phone: (281) 620-6692 
www.xtalman.com 
WB5REX @earthliink.net 


FOR SALE: Collins S-Line 


Vintage Style Radio Kits Antique Radio Schematics 
white dial transfers, per ER 
#242, with complete 
instructions, are available 
BORDEN RADIO COMPANY for $13.95, postpaid. 


Contact Shawn Daniels 
WAQIIH, 335 Bowles Ave., 
Fenton, Mo., 63026 636- 
343-5263 or by e-mail: 
ajd4200 @charter.net 
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Estes Auctions 


ESTES AUCTIONS 
7404 Ryan Road, Medina, Ohio 44256 S 
Ph: 330-769-4992 @® Toll Free: 888-769-4992 ® Fax: 330-769-4116 
www.estesauctions.com @ Email: estesauctions@aol.com —_// 


Richard Estes, Auctioneer--Radio Call Sign K8LRY 
Call Us to Sell One Radio or Your Entire Collection! 


We offer pick up service for your collection 


CRYSTALS FOR SALE: FT-243, HC-6U 
Drake Collins etc. http://www.af4k.com 
Brian, AF4K, TEL: 321-262-5471 


SERVICE FOR SALE: Repair, upgrade, 
performance modification of tube comm. 
& test equip. Accepting most military, all 
Collins & Drake, & better efforts from 
others. Laboratory performance 
documentation on request. Work 
guaranteed. Chuck Felton, KD@ZS, Felton 
Electronic Design, 1115 S. Greeley Hwy, 
Cheyenne, WY 82007. 307-634-5858 
email: feltondesign @ yahoo.com 


FOR SALE: Quality reprints for Ameco, 
Clegg, Collins, Gonset, Hallicrafters, 
Hammarlund, Johnson, National, WRL, 
and others. Tes Ken, 
www.RadioReprints.com. 


FOR SALE: New Multi-Section Can-Type 
Electrolytic Capacitors. Made to Your 
Specifications. Twist-tab, Stud, or Clamp- 
mount. www.hayseedhamfest.com 


DRAKE OWNERS: Solid State LED Lamp 
replacements for all 4-line and 7-line 
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equipment. Don, N9OO, WEB: 
www.radiolabworks.com/products or 
phone 262-358-0266 


FOR SALE: Atwater-Kent dual speed tuner 
repair kit. Complete details at 
www.adamsradio.com Adams 
Manufacturing CO., POB 1005, Lincoln 
Park, MI 48146 


SERVICE FOR SALE: R390A repairs & 
rebuilding. Bill Riches, WA2DVU, Cape 
May, NJ. 609-465-5005 
bill.riches @ verizon.net 


QSLs FOR SALE: Your old QSL card? 
Search by call free, buy find at $3.50 ppd. 
Chuck, NZ5M, nz5m @arrl.net 


SERVICE FOR SALE: Let’s get that old 
radio of yours working again! Antique 
Radio Repair - All Makes- Also Transistor 
Radio Repair. Tom Senne, AC8DA, 937- 
258-0124, Dayton; ORF ehttp:/s 
TomsAntiqueRadioRepair.com 


FOR SALE: DRAKE TR-7/TR-7A/R-7/R- 
7Aservice kit. Includes 13 extender boards 
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FOR SALE: 
1. Collins Radio 32V-3 Transmitter $750 
2. R-390A Receiver $750 


Manuals available with All equipment. 
Equipment all in Good to Excellent 
Condition. 


Also for sale, 40 X 80 Ham Shack, Living 
Quarters, Shop, Garage.A retired Ham’s 
Paradise in Southern Arizona on 40 
Acres. Awesome Towers and Antennas. 
Station can be remote controlled via the 
Internet, $294K 


Wes Minear - W7UO 
Telephone 520-398-2722 


and digital jumper card. $64.75 includes 
postage. See http://oweb.amerion.com/ 
~w/avk, Bob, W7AVK, 5581 Panorama 
Dr, Moses Lake, WA_ 98837, 
w7/avk @arrl.net 509-750-7589. 


FOR SALE: Radio parts and hardware. 


Some are 60 years young! Free flyer, USA 
only. Bigelow Electronics, POB 125, 
Bluffton, OH 45817-0125. Now 55 Years 
in Mail Order! 


MANUALS FOR SALE: Hundreds of 
manuals available for vintage ham gear, 
test equipment and other electronics. High 
quality photocopies at reasonable prices. 
Some originals also available. Please 
email or call with your needs. David 
Crowell, KA1EDP. 401-934-1845 
kaledp @ yahoo.com 


ACCESSORIES FOR SALE: KWM2/S- 
line metal logo pins. Meatball or winged. 
Excellent replica of the original. Put one 
on your hat, badge, or replace a missing 
logo on your panel, $6.25 shipped. W6ZZ, 
1362 Via Rancho Pkwy, Escondido, CA 


Brand New - Freshly Manufactured 


COLLINS R-390 (A) 


Plug-In Capacitors 


"Octal" Style 


Also 51J / R388 


Details: www.hayseedhamfest.com 


92029. 760-747-8710, w6zz @cox.net 


FOR SALE: Visit RadioWorld- 
OnLine.Com you will find new items and 
information every month! Carl Blomstran, 
POB 890473, Houston TX 77289 


SERVICE FOR SALE: Authorized repairs 


and sales of all types of amateur radio, 
communications, and test equipment. 
Please call Land Air Communications, 
718-847-3090, visit our web site: 
www.landaircom.com. We have over 
3,000 items in inventory and carry all 
types of communications parts. 


ACCESSORIES FOR SALE: Spun 
Aluminum Knob Inlays for most 
Boatanchors. Collins Dial Drum Overlays. 
Dakaware Knobs. Charlie Talbott, 13192 
Pinnacle Lane, Leesburg VA 20176-6146. 
540-822-5643, k3ich @arrl.net 


NOTICE: Visit Radioing.com, dedicated 
to traditional ham radio & vintage radio 
resources. Let’s Radio! Charlie, W5AM. 
www.radioing.com. 


WANTED: Schematics, manuals for 
Watkins-Johnson 901-1 VHF receiver and 
National R1230/FLR receiver. Hal, 
KK6HY @ arrl.net 650-366-5060 California 


SERVICE FOR SALE: | build hot-rod 
receivers: R-390A, SP-600, and 
transmitters: Valiant, DX-100, T-4X-A-B, 
AF-67. Chuck Felton, KD@ZS, Cheyenne 
Wyoming, 307-634-5858, 
www.feltondesign.com 


High Performance Crystal and Mechanical Filters for your 
Collins, Drake, and Heath Radios! 


SPO Box 2110, Aptos CA 95001, USA 
SS tel: 1-831-462-5511 fax: 1-831-612-1815 
e-mail: sales@inrad.net web: www.inrad.net 


international radio 


a 
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ELECTRONIC SPECIALTY PRODUCTS 


Electronic BBP-1020 


Specialty 
| Products 


Broadband HF Preamp 


LSS OFF USB PD-2 


PS 


DIGITAL READOUTS FOR 
NEARLY ALL VINTAGE 
RCVRS & TRANSCEIVERS 
FT-101 TR4 TS-520 KWM2 


RECEIVER PRE-AMPS 
TO STAGE EXTERNAL 


ANTENNA MOUNTED 
INSIDE VINTAGE RCVRS 


PD-2 SSB ADAPTER 
455KHz & 500KHz IF 

AM SYNC DETECTOR 
DRM DOWN CONVERTER 


KK4PK.COM 


INFO -see www.navy-radio.com for photos 
and info on Navy radio gear. WANTED - 
AN/FRT-24 transmitter parts. Nick KANYW 
navy.radio @ gmail.com 


SERVICE FOR SALE: SMO and module 
repair for KWT-6, URC-32 and other 
Collins radios. Jim  Whartenby, 
antqradio @ sbcglobal.net, 501-282-2991 


WANTED: Interconnecting cables for my 
RBB/RBC receivers and CRV-20130 
power supply. Jerry, n7fyp1 @charter.net 
or 509-546-1080 


WANTED: Hammarlund HQ-180 or 180A. 


Must be cosmetically perfect. 
rwboyd @distributel.net 613-722-4098 


WANTED: Instruction Manual and 
schematic for Superior Instruments super 
multi meter Model 79. Bob Schank, 35 
Clarence, Belleville, Ml. 48111 
rescas @hotmail.com 


WANTED: KWS-1, 75A-4 cabinets for 
restorations. HRO-60 J coil, any black 
wrinkle HRO-50 coils. Pete, WOEWQ, 
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peter.patton@oc.edu, 405-396-2420 


WANTED: Test equipment data handbook 
by Frederick Research. Need volumes 5, 
6, 73.85 9)410, 11), aya eee ae 
DeanSoderling @ hotmail.com 
WANTED: Info on the EAGLE-X, aMOPA 
transmitter kit from the late 1930s. Wilson, 
WAS5OLT, 817-277-9874, 
whoag @flash.net 


WANTED: Can T-6 for Hallicrafters SX- 
28A Jerry, k1gup@roadrunner.com or 
207-848-3400 


WANTED: Clean and working Hewlett 
Packard 8558B spectrum analyzer with T- 
182 display. Rich, 573-657-2108 
wObvtrich @centurylink.net 


WANTED: Need four IF transformers at 
455 kHz. Craig Sellen, 10 Harrison Ave, 
Carbondale PA 18407 570-282-4663 


WANTED: Interconnecting cables for my 
RBB/RBC receivers and CRV-20130 
power supply. Jerry, n7fyp1 @charter.net 
or 509-546-1080 
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The R390A is pest ama enificent Es 
freed from military contract con str : 
finishes the job. 


thesigiof electronics and mecha 
andoptimized for-wide range f 
ade to order an dim ade: ‘in}Am erica. Upgrades are handw ed 


it's not a different radio; just better; much- better... 
-2watts of hifi audio drive a very efficient 12” coaxi 
protected by four front panel selected au dio filters: an. 


1 drives stereo aie ones: Sane 


LF. ba dwidths: 


ie eae 


ke 


crystal backéd.up by 2akél mechanical for noisy SSB 
mechanical for SSB (8 pole crystal available) z 
mechanical for HAM AM orfull response SSB 


mechanical, th e default: SL bandwidth 


io 


wou redioacliva Ara erican ma de, much better vi 


SEAD INDRA DONG FACED 
Ont SCAMPMERT HEGRE GREG coral oa 


| # drive cometo: 
Felton Elettronic Design 
11315 South Greeley Highway 
Cheyen ne, Wyoming 82007 
By appointment only 
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WANTED: Schematic or info on Hickok 
“Teaching Systems” model 5055 power 
supply. Al, W8UT, anchor @ec.rr.com 


WANTED: Heathkit HG-10 (B or not) to go 
with my HW-16. casler28@ gmail.com. 
970-901-4092 


WANTED: TMC PAL-500 RF deck. Brian, 
604-591-1841 woodwork @dccnet.com 


WANTED: Schematic/plans for a one- 
tube regenerative 6 meter transceiver 
published in QST, CQ or 73 magazine, in 
the early to mid-60s. Dan, 505-281-4293 
earlgreywdj @ gmail.com 


WANTED: Communications receivers and 
transmitters (any era) manufactured by 
Siemens, Telefunken, Lorenz, Rohde & 
Schwarz, and Zellweger. Also Japanese 
WWII radios. Tnx! Brian, KN4R, 
brianharrison@embarqmail.com 704- 
657-8910 


WANTED: Hammarlund HQ-129X 3.2-5.7 
Mc Antenna coil partno.6013 Rick Dupree, 
NN2K, 607-240-5227 nn2k51 @ gmail.com 
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‘fear 


feltondesign @yahoo.com 
web site: www.feltondesign.com 


email: 


WANTED: Meter for Viking Ranger II. NC- 
101X (ham band receiver ) with the HRO 
dial, any condition K1DFT, Rob Vincent 
401-487-3933 Robvi3@gmail.com 


WANTED: ARRL code practice cassette 


tapes that featured Jean Shepard, K2ZORS, 
from about the late 1970s, early 1980s 
era. Thanks! Glenn Bowman, AC8LP, 
gbowman12 @comcast.net 


WANTED: Collins 75A3 AM filter F455C60, 
TMC GPR90 cabinet, Hammarlund HX500 
accessory plug. Bill 
ke7kk @earthlink.net 605-343-1596 


WANTED: TMC GPT-750 transmitter in 
good working (but cannot afford mint) 
condition. Gary, WASSPM 
geissingergary @yahoo.com 303-684- 
4026 


WANTED: R-390As. It was built to play, 


not sit and decay. | overhaul and find them 
a good home. Ted@x44.cc 


WANTED: Lots of IERC TR5-5020H 7-pin 


black tube shields! Chuck Felton, 307- 
634-5858 
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Your Resource for * * Collins Radio * * 


BYEBZ 


Offering Unparalleled Free as wellas.. 
.... Exciting Member Benefits 

World Class 
Visit at collinsradio.org & join the fun 


Signal Magazine 


Dayton & Dallas Events are Coming 
See our Events Calendar 


Come see what the excitement is about 


WANTED: Hallicrafters SX96 rcvr, good 
working condition, VG to exc, capinet & 
front panel, no mods, original knobs, non 
missing. Al D’Amico 37 Baynes Ave Buffalo 
NY 14213 716-435-4975 or 716-598-5205 


WANTED: WWII Japanese military 
transmitters, receivers, accessories. Any 
shape or form. Also, related documents 
and data. Contact ah6cy @arrl.net or 415- 
713-0369 


WANTED: Your old 50’s and 60’s CQ and 
QST’s. Hardcopy only (no digital). Nothing 
to read over here! | will cover USPS priority 
shipping to Turkey + your selling price. 
Grayson, TA2ZGE, wa4gvm @ gmail.com 


WANTED: National NTE exciter, NSA 
speech amp and NSM speech modulator. 
| still love National! Sylvia Thompson, 
N1VJ, Hopkinton, Rl 401-377-4912 


JOIN THE AWA — Antique Wireless Association 


THE ORIGINAL AND LARGEST HISTORICAL RADIO-COLLECTOR GROUP 


® Publishes The AWA Journal with: 


- Battery & AC receiver restoration 
- Vacuum-tube history & collecting 
- Old-time amateur-radio contests 
- Communications receivers 


AWA 


mS awamembership@rochester.rr.com (585) 392-3088 http://www.antiquewireless.org 
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- Free want-sell-swap ads 

- Early television 

- Horn loudspeaker 

- News of U.S. & foreign clubs 


e Produces the famous 
annual Rochester Meet 


¢ Maintains unique 
radio-TV museum 


Membership is only $20/year in U.S.; $25 elsewhere. 
Mail check to: AWA Membership, P.O. Box 421, Dept. ER, Bloomfield, NY 14469-0421 
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HANG YOUR NEXT WIRE ANTENNA WITH THE NEW 
EZ HANG SQUARE SHOT! 


EZ Hang’s custom construction is welded/ 
bolted steel attached to a reel that is corrosion- 
resistant plastic and stainless steel. New design 
sling shot (U.S. Patent No. 6286495), with new 
wrist support to fit a man’s hand, with new UV 
resistive 11-inch long bands will help you reach 
that extra high shot. The pouch is 1-3/4" wide for 
easy grip. [he EZ Hang square shot will clear a 100- 
foot tree with ease. EZ Hang kit is $99.95 + $9.05 
shipping. (We now have 10,000 satisfied customers 
around the world.) The EZ Hang comes with a one 


EZ Hang, Code E 
32 Princess Gillian Court 
Fredericksburg, VA 22406 
www.ezhang.com 


Call Today! 


WANTED: ARC-5/SCR-274-N_ type 
equipment, connectors, accessories, 


year limited warranty. 


540-286-0176 


5. Bob, WOYVA, robert @isquare.com; 
703-450-7049 


cables, etc. Any condition, single items to 
many OK. Mark, WOPXM, 


mmckeown @tde.com 303-278-3908 


WANTED: Early RCA electron 
microscope, finder’s fee paid. Alan Weiner, 
207-286-5483 WBCQ@wbcg.com 


WANTED: SSTR-1, SSTR-4 and SSTR- 


WANTED: Need a dial lock for Hallicrafters 


R-274D/FRR. Walter lacobelli, 2147 
Harman St, Ridgewood Queens, NY 11385 
718-456-1988 


WANTED: Millen 90281 HV rack mount 


Power Supply. Frank, W4FMS, 
616.881.1618; w4fms @aol.com 


q Drake Manuals on CD 


The R.L. Drake manuals that were 
compiled by HamManuals are again 
available from Electric Radio! 

This is a high quality 2-CD set of 
manuals for the ham equipment that Drake 
produced. Also included are official Drake 
modifications and all of the 3rd-party 
modifications by Sherwood Engineering, 
and others. 


Series | + Disk 1 
RL. Droke Co. 


Now all of your Drake service 
information can be in one place and you 
won't have to worry about not having a 


System 
Requirements: 


manual when a new piece of equipment 


Any computer with 
Adobe Acrobo! Reader®. 
Performance will vary 


enters the shack. 
These CDs were originally sold for 


depending on speed of 


the computer. —_—= 


$71.95, but are now available for only 
$24.95, which includes priority shipping. 
Electric Radio 
720-924-0171 or on the Internet: 


www.ERmag.com 
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WANTED: National NTE Exciter to 
complete National 600 Watt Transmitter 
Restoration. Name your price. Brian Harris 
WA5UEK 214-763-5977 
cosmophone @ yahoo.com 


WANTED: Collins promotional literature, 
catalogs and manuals for the period 1933- 
1993. Jim Stitzinger, WASCEX, 23800 
Via lrana, Valencia, CA 91355. 818-519- 
4419. jstitz@pacbell.net 


WANTED: Hammarlund ED-4 Transmitter. 
Bob Mattson, W2AMI, 16 Carly Dr, 
Highland, NY 12528. 845- 691-6247 
w2ami @ arrl.net 


WANTED: Vacuum Tubes: 279A, 212E, 
249B, 258B, 271A, 242A, C120, C100A, 


804, RK20, CK70, GL805, C201, ZB-120, 
802. Components for Collins 12H /12N 
speech input console, including 
preamplifiers and program amplifiers. Rod, 
W5CZ, 303-324-2725, 
rodperala @ aol.com 


WANTED: Early QSL cards from my 
Grandfather, Hal Smith (SK). His calls 
were KH6KA, K6YJR, K6OQE. Gladly 
reimburse postage plus modest finder’s 
fee! Phil Wilson, 1855 Big Otter Dr, Blue 
Ridge, VA 24064 k6cra @ arrl.net 


WANTED: One of my “KN8GCC” QSLs 
from the mid-1950s. Tom Root, 1508 Henry 
Court, Flushing, MI 48433, 
wb8uuj@core.com 810-659-5404. 


The Collins DVD Repair Library 


THE COLLINS AND HAMMARLUND VIDEOS NOW AVAILABLE ON DVD! 


Now you can work on your classic equipment with the help of these world-famous, digital- 


format DVDs that work on standard DVDplayers and computers! 


With these classic references on DVD, viewers will benefit from the latest technology in 


the world of video. You can instantly access whatever part of the video you want. 


4 hours, $89.95 
2 hours, $89.95 
1 hour, $39.95 

1 hour, $39.95 

2 hours, $39.95 
2 hours, $89.95 
7 hours, $109.95 
2 hours, $49.95 
4 hours, $89.95 


Shipping within the US: $6.75 each for the first two DVDs, additional 
titles are shipped free. 


ER BOOKSTORE, POB 242, BAILEY, CO 80421-0242 
720-924-0171 
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ANTIQUE mi CLASIED 


Antique Radio’s Largest Monthly 
Magazine — 4,000 Subscribers! 
Classifieds - Ads for Parts & Services 
Articles - Auction Prices 
Meet & Flea Market Info. 


Radios, Ham Equip, Telegraph, Hi-Fi 
TV, Books, Art Deco, 40s & 50s Radios 


U.S. Rates: 1 year 
$36 ($48 by 1st Class) 


A.R.C., PO Box 1558 
Port Washington, NY 11050 
Web: www.antiqueradio.com 
Email: arc@antiqueradio.com 
Toll Free: (866) 371-0512 Fax: (516) 883-1077 


PayPal VISA G2 


WANTED: Seeking Ham/SWL/Weather 
unbuilt kits. Gene Peroni, KAGNNR, POB 
7164, St. Davids, PA 19087. 215-806- 
2005 


WANTED: PRESS WIRELESS, NY: 
Photos, information wanted on Hicksville, 
Baldwin, Little Neck, Centereach, 
Northville facilities. George Flanagan, 42 
Cygnet Dr., Smithtown, NY 11787 
w2krm @optonline.net 631-360-901 1 


WANTED: Collins R-389 LF receivers, 
parts, documentation, anecdotes, 
antidotes. W5OR Don Reaves, PO Box 
241455, Little Rock AR, 72223 501-868- 
1287, W5OR@militaryradio.com or 
www.r-389.militaryradio.com 


WANTED: Postcards of old wireless 
stations; QSL cards showing pre-WWII 
ham shacks/equip. George, W2KRM, NY, 
631-360-9011, w2krm @optonline.net 


WANTED: WW Il German, Japanese, 
Italian, French equipment, tubes, manuals 
and parts. Bob Graham, 2105 NW 30th, 
Oklahoma City, OK 73112. 405-525-3376, 
bglcc @ aol.com 
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| These coffee mugs are nice custom- 


Mil-Spec Communications 
R-390, R-390A, R-388 & Other Military 
Receivers 


Sales - Service -Manuals - Parts 


Box 633, Englewood, FL 34295-0633 


Please call us at: 941-474-6818 
FAX: 941-474-7874 
milspec39@@aol.com 
“Since 1985” 


WANTED: Military radios vintage, 1952 
and back. Ken Kolthoff, KBAXH, PO Box 
215, Craig, MO 64437. 913-634-3863. 


WANTED: QSL card from W9QLY - Frank 
(Mac) Maruna. Will buy or trade. Will buy 
entire collections if a card from W9QLY is 
included. Will pay finder’s fee. Don 
Barsema, KC8WBN, 
donaldbarsema @att.net 


Electric Radio Custom 
Coffee Mugs! 


made, 11-ounce white-ceramic mugs 
with the Electric Radio logo in 4 
colors and your name and call sign 
in large letters below the bottom 
border. These are printed in 6 colors. 
They are microwave and dishwasher 
safe! Call for ordering at: 
720-924-0171 
SHIPPeG, DYVU PS. ccccsancreccess $22.00 
Or on the Internet: 
www.ERmag.com vl 
June 2013 59 


— ELECTRIC RADIO BACK ISSUES — 
All Electric Radio back issues are either from the original press run or are lithographic 


reprints from the original negatives on archival quality, acid-free paper. Shipping prices 


are for delivery by media mail within the USA. Overseas, please inquire for shipping 
quotes. The on-line search for back articles is at_http://www.radiolabworks.com/ 
ersearch.html 

¢ Single Issues: $3.85 Each, Postpaid 

¢ 1-Year Sets (Or Any 12 Issues) $39.00 per year + $6.00 S&H 

¢ Special Deal on Any Four Years (Or Any 48 Issues): $105.00 + $7.00 S&H 
Almost all of the back issues of Electric Radio from #1 are available for $425.00 + 
$20.00 S&H, at least a 56% discount the over single-issue price. 

¢ For a postpaid 29-page printed back issue index, please send $3. 

¢ Foreign Customers: Please Inquire for Shipping Rates 


— COMPENDIUMS — 

All of the Collins compendiums are packaged in nice 3-ring binders. 
Collins 75A-4 Modification Compendium: All the factory modification bulletins from Collins Radio Co., and all 
the articles printed in CQ, Ham Radio, QST and ER over the last 45 years, now 108 pages, $20.00 plus $5.75 
S&H. 
Collins S-Line, KWM-1, KWM-2, KWM-2A Service Modification Compendium: 260 pages, $45.00 plus 
$6.75 S&H. 
Collins KWS-1, 32V series, and 75A series (A1 thru A-4): 43 pages, $15.00 plus $5.75 S&H 


— BOOKS — 


A. Atwater Kent, The Man, the Manufacturer and His Radios: This 108 page book describes Kent’s biog- 
raphy, his rise from a saleman and inventor of electrical equipment one of America’s foremost radio manufactur- 
ers. There are historic photographs and diagrams on nearly every page, and color plates with vintage AK 
AdVEMtISING. -------------------------------- 2-2 oe nnn nn nnn nnn nnn nnn nn nnn nnn nnn nnn nnn enn nen n en enee $25.95 - 10% = $23.35 

Arthur Collins, Radio Wizard: 394 pages by Ben Stearns tell Arthur Collins biography from his early years until 
retirement. Stearns is a professional journalist and was employed by Collins from 1962 to 1977. Many historic 


photographs and stories from former employees.------------------------------------- $18.95-10% = $17.05 

Again Available! Crystal Clear, Volume 1 by Maurice Siever-:----------------- $29.95 - 10% - $26.95 
Crystal Clear: Crystal Sets, Crystal Detectors and Crystals, Volume 2: 282 page guides to crystal sets and 
related US-made equipment from 1920 to 1955, by Maurice Siever---------------- $29.95 - 10% = $26.95 


Dangerous Lessons and Guardian Angels: Jay Spivack’s new 295 page book about his career as an airline 
pilot should appeal to anyone with an avation intrest, or who has flown on a commercial airline! 14 chapters and 
MANY VINTAGES PROTOS sy a ae Sutra ctstiveac aunlasuedenay eG ech ARR REIN See Rees $9.95 
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Early Development of Radio in Canada: 154 pages of Canadian radio history by Robert Murray, 
excellent illustrations on nearly every page covering the early wireless days and the start of radio 
broadcasting and manufacturing! ---------------------------------------------------------- $26.95 - 10% = $24.25 


NEW! Hollow State Design: This is Grayson Evan’s (TA2ZGE/KJ7UM) 
wonderful new book that has everything you need to work with vacuum 
tubes in one 233 page, high quality volume! ---------------------- $32.95 - 10% = $29.95 


Miller’s Collecting Science and Technology: 160 pages of high-quality color photographs from 
museum collections make this hardback volume an excellent introduction to this new 


collecting field. Written by Lindsay Sterling----------------------------- $29.95-10% = $26.95 
Mil Spec Radio Gear, Volume 2: Released in 2009, Mark Francis (KI@PF), describes in 252 spiral-bound 
pages surplus military radio equipment released since the passing of the vacuum-tube era, with the exception of 
popular items such as the CV-591 sideband adapter, the Hickok TV-10 tube tester, and a TS-375 VTVM. 12 
chapters discuss 30 different types of equipment ranging from HF to the VHF bands. The layout and photo work 
is excellent. ----------------------------------------------------------- 2-2-2202 - nnn ne nn nn nn nn ene $24.95 - 10% - $22.25 

The Collector’s Vacuum Tube Handbook: This is a 205 page book that is full of unique, hard-to-find informa- 
tion on tube types that were released before 1934. Includes history and good photos.-------------------------------- 
mom ne nnn cn nnn nn nnn nnnnnnannnnanennennnnnnannenenennnnannnnananennanenennacnnnanenennannnenannananancennaneenananan $25.95-10% = $23.35 
Radio-Craft: 50 Years of Radio by Gernsback: This is a high-quality 141-page reprint of the March 1938 
edition of Radio-Craft magazine and is about the first 50 years of radio, and contains hundreds of vintage 


advertisements. ------------------------------------------------- +222 - enone nnn nnn nn nnn nn nnn nnn nnn nee $15.95-10% = $14.35 
Radios by Hallicrafters : High-Quality photos, descriptions, approximate values, and short histories of nearly 
everything made by Hallicrafters. By Chuck Dachis ----------------------------------------------- $29.95-10% = $26.95 


Radio Tubes and Boxes of the 1920s by Fathauer: If you appreciate the rare and colorful vacuum tubes and 
advertising art from the early days of radio, then this great 104-page book will be very interesting and informa- 
LIVE. -------------------- 22-2 n nn nnn nnn nner nnn nnn nn nnn enna nn nnn nnn nn nnn nn nen en nnn nn nnn nn nen canna nen ennnnennennnee= $26.95-10% = $24.95 
The All-American Five Radio: Although this book is about classic American 5-tube broadcast receivers, it also 
contains a wealth of accurate information on vacuum tube receivers, proper troubleshooting, and alignment and 
is recommended for experienced repairmen and novices alike. 92 pages by Richard McWhorter------------------ 
wan nnn nnn nn nn nnn nnn nnn nnn nnn nnn nnn nnn nnn nn nnn nnn nn nn nnn nnn nnn nnn nnn nnn nnn nn nnn nnn nnn nen nen enna enna nnn nnn ane $21.95 - 10% = $19.75 
The Bavarian Yankee, by P.H. Thompson, is an exciting new, well-written, 295-page, soft-cover novel tak- 
ing place in Europe at the end of WWII, full of colorful characters: Americans, Germans, Russians, and 


Poles, mentioning radio communications of the day.--------------------------------------22---2--r2n0--------- $13.50 


Again Available! Tube Testers and Classic Electronic Test Gear: Written by Alan Dou- 
glas, a retired engineer, this book is packed full of valuable information about test equipment. 
166 color pages. ------------------------------------------- 2-2-2 nnn nnn nnn $29.95-10% = $23.35 
Vintage Anthology, Revised Edition: by Dave Ishmael, WA6VVL, is a revised and updated version of Dave’s 
popular book. 209 pages of great information especially valuable to radio builders.------------------------------------ 
wenn n nnn nnn nnn nn nnn nnn nnn nnn nnn nn nnn nnn nnn nnn nnn nnn nnn nnn nnn nnn nn nnn nnn nnn nnn nnn nnn nnn nenenenens $21.95 - 10% = $19.75 
Zenith, The Glory Years, 1936 to 1945: 244 high-quality pages all about classic Zenith radios. Hundreds of 
high-quality color photos, and history from the Zenith company archives, never before available. If you like 
beautiful Zenith consoles, you will like this book! by Cones, Bryant, and Blakenship-----$34.95 - 10% = $31.45 


Zenith, The Glory Years, 1936 to 1945, Illustrated Catalog and Database: A companion volume to “The 
Glory Years,” this one has 151 pages of reproduced Zenith advertising and full serial number, chassis number, 


and production data that has never before been available in one reference manual, or to the public. 151 pages 
by Cones, Bryant, and Blankenship.---------------------------------------------22nn-n-nnnnnnnnnnnn- $29.95 - 10% = $26.95 


Ordering Information: 
U.S. Mail Orders: Please add $4.50 shipping for one book and $1.00 for each addi- 


tional book, five or more books are shipped free to one address! Checks and 
money orders by US mail are fine. Overseas and Canadian Orders: Please inquire for 
shipping quotes. 


Available by mail order, by telephone at 720-924-0171 or on the 
Internet at www.ERmag.com 
Visa, MasterCard and American Express 
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Keep Your ER Magazines Organized! 
Sold in sets, shipped flat, easy to put together, no glue required. 
Each box holds about 12 magazines. 


These boxes are the correct size for many ER-size magazines, 
including Antique Radio Classified, The Old Timer's Bulletin, The 
Tube Collector, or The AWA Journal. 

Set of 10: $11.75 + $9.75 S&H 

Set of 15: $17.25 + $10.25 S&H 

Set of 20: $23.00 + $10.75 S&H 


ER Bookstore, 720-924-0171 
PO Box 242, Bailey Colorado, 80421-0242 


Or order on-line at WWW.ERMAG.COM 


WANTED: Manuals, manuals, and Markavage, WA2CWA, 27 Walling St., 
manuals for radio-related equipment to Sayreville, NJ 08872. 732-238-8964 
buy or swap. Catalog available. Pete 


Wanted: Surplus Antenna Control and Indication panel as 
pictured above. Unit was made by Bend and carries the model 
number 772-001. Tom Cusack, WY 8K, 
tom @acmebirdseed.com 
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Central Electronics Parts and Repair Support 


Nick Tusa, K5EF, is pleased to announce the resumption of parts support and radio 
restorations for the entire Central Electronics product line. No matter if your need is a 
160M conversion kit, broadband couplers, AF Filter/Limiter parts, HV capacitors or a 
replacement coil for your rig’s bias/ptt relay, we have the parts to keep your rig on the 


air. 


Need help, but not a full restoration? Worried about shipping a 90-pound desk 
crusher? Don’t fret....we have special test fixtures to service individual plug in modules 
and even the VFO, absent your radio. And we can answer most any parts or service 


question via email or telephone. 


, L LINE 


Please visit our web page, http:// 
www.tusaconsulting.com/ce.html for 
latest Central Electronics information and 
pictures of our newest restoration product 
for the 100V Broadband ‘Transmitter: 
replacement meter faceplates. Order one today 
at our special introductory price and make 
your 100V look as great as it sounds! 
Contact: Nick Tusa, K5EF 
Telephone: 985-249-6467 


Fax: 985-249-6468 


WANTED: Incarcerated ham seeks 
correspondence. w/others on mil (R-390’s 
&backpacks) & tube radios. Also copies of 
postwar-90’s surplus catalogs, backpack 
specs & photos. W.K. Smith 44684-083, 
LSCI Butner — GA, PO Box 999, Butner, 
NC 27509-999 


WANTED: R390, R390A and R392 


receivers dead or alive or parts/ 
assemblies. Any condition considered. Will 
pickup if you have enough items. Glenn, 
WA4AOS, 864-684-2956 


WANTED: Unconverted and unmodified 
Command BC-455 6-9 MHz receiver in 
Original condition with all tubes. Louis 
D’Antuono, WA2CBZ, 8802 Ridge Blvd, 
APT C-2, Brooklyn, NY 11209 718-748- 
9612 after 6 PM EST 


WANTED: Need a band switch knob for 


Hallicrafters SX-100. Phone me before 
8:30PM Eastern time at 607-754-2848 — 
leave message and | will return your call, 
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or email me at WA2EJT59 @stny.rr.com 
Thank you. Joe Long / WA2EJT 


WANTED: | need the following B&W plug- 
in coils to complete a rare transmitter I’m 
restoring: 2 each MEL or JEL type coils for 
160m, 80m, 40m, 20m, 10m. (5-pin plug 
end link). 1 each JVL type coil for 160m, 
40m, 20m, 10m. (5-pin plug center 
movable link). Please only coils in good 
condition. Dennis, 952-898-1082 
KOeoo @ arrl.net 


WANTED: 1am building the SSB JR exciter 
from GE Ham News and need either a 
parts unit or the UTC R-38A transformer. 
Joseph, WAS5ElJ, 713-503-0207 or 
WAS5EI|J @ Yahoo.com 


WANTED: TMC PAL-500 RF Deck. Brian, 
604-591-1841 or woodwork @ dccnet.com 


So a 


= 
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NATIONAL RF, INC. 


The Type 2-MQ 
Portaquad is a high- 


gain, full size 2- 


meter quad antenna Type AT-100 Switchable 


ime iti tang T-Pad Attenuator 

ss) et ee i Provides -35db, -35db, -20db, and 

sigan Dlows it veleld —10db attenuation steps in 11 
possible combinations. 


in a container. The 
7969 Engineer Rd, #102 


the antenna’s support base when the antenna San Diego, CA 92111 
is erected. Full specifications available. www.NationalRF.com 
858-565-1319 
Electric Radio T-Shirts 

The front displays the logo from the cover of ER (the tube logo, Electric 
Radio, and “celebrating a bygone era’’). The back has “Real Radios Glow 
in the Dark” (used with the permission of Classic Radio). The T-shirts are 
100% cotton and come in Small, Large, X-Large, XX-Large. The color is 
slightly lighter than the cover of ER. $16.50 delivered, $17.50 for XXL. 


(Medium Available by Special Order) 


container also acts as 


119 E. George St 


ee erm oe \\ Batesville, IN 47006 
Manuals \ Manuela / jae 


Order on-line at: 
We are your 1-stop source | 
www.w/fg.com 
for radio, test equipment, 


Send your questions to: and audio manuals 
sales@w7fg.com 


Order by phone: 
(812) 932-3417 


800-807-6146 US only 


customer satisfaction = 
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Subscription Information 


— Published Monthly 

| Rates within the US: 

Ist Class Rate: $45 (mailed in envelope) 
Periodicals Rate: $34 


Rates outside the US, by airmail only: 
Canada : US $54 


All other countries: US $75 


Electric Radio 
PO Box 242 
Bailey, Colorado 80421-0242 
720-924-0171 
Office Hours: 9:00 AM to 5:00 PM MT, Monday to Saturday 
Subscriptions and renewals may now be purchased 
online at WWW.ERMAG.COM 
Visa, Mastercard and American Express 
FAX: 303-838-3665 


email: Ray@ERmag.com or ileditor2@indra.com 
The Electric Radio mailing date is posted monthly at www.ermag.com 


= Electric Radio 
Baseball Caps! 


Always popular, the Electric Radio 


baseball caps are a nice 6-panel 
all-cotton style with an adjustable 
rear headband and a 3-inch front 
brim. The background color is 
khaki, and the ER logo is 
embroidered in 4 colors, not 
printed. These hats will hold up 


for a long time. 


$22.95 Shipped Priority 


ER Store, PO Box 242, Bailey, CO 80421 720-924-0171 
Or On-Line: www.ERmag.com 


Electric Radio 
PO Box 242 
Bailey CO 
80421-0242 


Address Service Requested PERIODICAL 


